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FOREWORD 

In  Bill  MolUsmi 

This  major  effort  by  Graham  Bell  of 
Scottish  Pcrmaculrurc  may  be  added  to 
the  slim  librarj^  of  those  who  teach  or 
^.practise  mtegrated  design.  The  book 
deals  with  cool  climate,  and  more 
specifically  with  plants  and  animals  for 
the  British  Isles  and  Europe,  but  the 
principles  and  philosophy  hold  g^>od 
anywhere  on  Eartlt. 

I  saspea  that  this  book  is  the 
precursor  to  others  which  wUl  arise  to 
elaborate  specific  techniques  for  specific 
places  —  we  need  similar  books  for 
tropics  and  arid  lands,  and  even  for 
specific  methods  of  producrion .  Pjcrma- 
culture,  as  a  system  of  design  for  people 
in  nature,  has  come  a  long  w'ay  since 
197^  when  it  was  first  pn>poscd  bjf 
myself  and  David  Holmgren. 

There  are  now  more  than  54 
international  icadiing  centres  and  over 
80  teachers  at  work;  student  numbcis 
and  projects  (some  6000  students  by  the 
close  of  1991)  arc  expanding  cxpivncnt- 
iaily,  and  will  need  to  do  so  if  w  e  arc  to 
offset  the  damage  done  to  soils,  forests, 
air  quality,  water  and  basic  nutrition  bV 
an  uncontrolled  materialism.  This  is 
obvious  to  all  of  us  as  unethical 
nionc*nii:>'  and  monopoly  supply  sysrems 
under  the  guise  of  *trec  market’.  Our 
fmly  real  foccdom  is  to  choose  tliosc  areas 


“1l, 


»  • 


where  we  can  act  responsibly  in  relation 
to  conserving  and  regenerating'  the 
earth  s  resources  —  and  this  is  mainly 

achieved  in  our  homes,  but  also  in  our 
work. 

Many  local  regions  are  now'  otganlsing 
to  increase  self-reliance.  In  a  real  sense 
the  current  recession  differs  profoundly 
from  tlic  previous  recessions  of  over¬ 
production  (1928-35)  or  financial  mis¬ 
management  (1890s).  It  is  a  recession  of 
wealth,  of  natural  resources,  caused  bj* 

overuse  and  wastes,  and  mav  wxU 

* 

continue  for  tlic  foreseeable  friture; 
natural  assets  arc  our  onlv  real  wealth, 

m  ^ 

and  may  have  been  devastated  fijr  tlrar 
cphcnicml  and  unreal  substiruic  - 
monc)’. 

As  tlic  numbers  grow'  of  those  who, 
like  Graham  Bell,  coasolidatc  rhdr 
knowledge  in  real  projcccs,  so  wasiefiil 
sv^stems  will  change,  and  we  can  only 
create  widespread  change  bt*  etxjpcrarjng 
to  create  our  own  future.  Work-netring, 
not  nctwtjrking  is  rhe  way  to  dii  this. 
Eiich  of  us  need  do  ven*  little  to  create 
a  sustainable  future;  it  is  only  the  sum  of 
ail  our  small  cffbrii)  that  changes  .sodeiy 
and  land-cure  ethics.  Graham  ourlincs 
the  wav  forward  Good  luck  tn  all  of  us. 


Bill  Moliison 
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PREFACE 

by  Djfvid  Bellamy 


I  have  four  books  in  my  library'  which 
form  the  cornerstones  of  my  hope  for 
the  future:  Marcus  Porcius,  Cato’s 
Thatise  on  Agriculture,  (area  160  AD); 
Robert  Sharrock’s  History  of  the  Pnfh 
f^tidh  and  Improvement  cfVigetables  by  the 
Concunmu  of  Art  and  Nature  (1660); 
Hans  Jenny’s  The  Soil  Resoune  (1980), 
and  Bill  Mollison’s  Pcrmaculturv  (1988). 
I  can  now  add  this  book  to  the 
collection,  for  it  is  of  great  importance. 
This  is  a  spring-board  tcjn,  which 
relaunches  the  wisdom  of  almost  twenty 
centuries  into  the  arena  where  it  is  most 
needed  and  from  which  it  can  be  most 
cfecnvc  -  the  rich  countries  of  the 
temperate  world. 

With  more  than  a  third  of  the  world 
agricultural  and  pastoral  lands  already 
threatened  by  erosion  and  desert- 
ifrearion,  with  an  estimated  100  000 
people  dying  every  day  of  condidon.*; 
relating  to  malnutrition  and  environ¬ 
mental  pollution,  and  witli  the  human 
population  exploding  through  the  6 
billion  barrier,  this  Is  n<»  the  time  for 
more  research  and  more  international 
conferences:  it  is  the  time  for  action. 

The  research  ha.s.alrcady  been  done,  by 
Bill  Moliison  and  the  tcachcis  and 


students  of  54  teaching  institutes  across 
the  world.  The  success  of  dicir  practice 
and  expertise  is  on  permanent  display, 
from  window-box-sized  ploLs  in  urban 
heartlands,  through  co-operatives  re¬ 
vitalising  urban  sprawl,  to  new  working 
communities  in  vibrant  living  land¬ 
scapes. 

Pcrmaculturc  is  the  conscious  design 
and  maintenance  of  agriculturally  pro¬ 
ductive  systems  which  have  the  diversity, 
stability  and  resilience  of  natural 
ecosystems.  It  is  the  harmonious 
integradon  of  the  landscape  with  people 
providing  their  food,  energy,  shelter  and 
other  material  and  non-material  needs  in 
a  sustainable  way. 

7*his  is  both  handbook  and  workshop 
manual,  a  mde  mecum  of  hope  which  will 
allow  the  rich  nations  of  the  temperate 
w'orld  to  put  their  own  houses  in  order, 
by  giving  them  a  firm  base  from  which 
they  can  preach  and  fund  the  new  ethic 
of  sustainable  development, 

Pcrmaculturc  simply  asks  people  to 
put  as  much  into  life  as  they'  demand 
from  it.  Is  this  too  much  to  ask  to  save 
t  he  wforidr  Please  buy  this  bt»k;  do  not 
place  it  in  your  bookshelf  or  on  your 
coffee  table,  but  use  its  principles  in  your 


everyday  life.  Teach  your  chiltirco,  lobby 
your  governments  -  local,  national  and 
international  -  with  the  wisdom  it 
contaias. 


Thank  you  for  caring. 

David  Bellamy 
Bedburn  1991 
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This  book  is  about  taking  control  of  your  life.  It's  also  about  creating  wealth  without 
environmental  damage,  using  a  syttematie  approach  called  Pcrmacuiture. 


What  is  Permaculture? 

PcnnacuJturc  is  a  way  of  arran^g  your 
life  to  be  happy  and  abundant,  ]fou  can 
meet  your  own  needs  without  making 
anyone  cIsc’s  life  less  pleasant.  Human 
habitats  can  be  made  highly  productive 
with  much  less  work  than  is  taken  to 
make  them  destructive  under  present 
systems.  By  making  conscious  dedsions 
in  designing  our  lives- we  can  manage  our 
rcsoiu’ccs  well,  reducing  wastage. 

The  term  was  invented  bv  an 
Australian,  Bill  Mollison,  to  imply 
Permanent  Agriculture.  In  1978  Bill 
and  David  Holmgfcri  wrote  a  book, 
called  PermacuItwT  /,  outlining  a  dsidn 
for  rebuilding  sustainable  and  ecologic¬ 
ally  benign  human  settlements, 

Thej'  wrote  to  give  vision  to  a  society 
whidi,  in  pursuit  of  high  standards  of 
living,  w’as  losing  ifc?  sense  of  proportion. 
Bill  and  David  outlined  ways  of  meeting 
human  needs  wRiLst  increasing  the 
planet's  fertility.  For  over  eighteen  years 


Bill  Mollison  has  been  wndng  and 
tcachin|;  all  around  the  world .  His  latest 
work,  Permaculture  —  A  Desl^wr^s 
Manual,  is  an  incbmpaiable  catalogue  of 
skills  and  imi^cs  built  on  the  wodd^-^ 
wide  experience  of  thousands  of  ptne- 
dtioncis  of  his  early  bold  vision,  and  his 
own  unrivalled  knowlcdgic. 

What  Will  This  Book 
Give  You? 

This  book  is  an  introduction  to 
Permaculture  for  people  living  in  cool 
climates.  It  gives  a  stardng  point  6t>m 
wiiich  people  can  begin  to  practue 
Permaculture.  It  suggests  piactical  steps 
for  taking  responsibility  for  your  own 
needs. 

Ii  \s  addressed  to  those  who  believe 
thcre*s  a  problem,  who  admit  that  we 
have  gone  astray i  If  you  ever  felt  dial 
sense  of  fltgcnr  and  painful  distress 
which  goes  \vith  the  question  ‘Bui  what 
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can  I  do  about  il*’  then  this  is  the  place 
for  you.  Although  there  is  no  one 
ans\\’a;  there  arc  positive  actions  we  can 
all  take.  This  book  oflers  a  fiamework,  a 
structure  -  a  way  of  thinking.  You  can 
adapt  the  approach  to  your  own  life, 
starting  now.  This  book  is  an  invitation 
to  accept  your  own  role  as  a  leader  in  the 
greening  of  the  planer. 

Rather  than  wnrk  ourselves  into  the 

*  ^ 

ground  we  need  to  Icam  to  see  better.  By 
careful  placing  of  each  human  construct 
and  each  Using  tiling  we  can  let  tlicir 
natural  characteristics  give  us  greatest 
benefit.  Tlie  alternative  approach,  of 
bending  nature  to  our  will,  is  too 
energy-consuming  to  last. 

It  would  be  nice  to  think  that  the 
solutions  offered  in  this  book  encompass 
all  of  Ufc.  Thev  don’t  -  no  book  can  do 
that.  I  hope  these  examples  will  show' 
you  panems  w'hich  you  w'Ul  want  to  use 
and  adopt  as  second  naturc. 


Doesn’t  It  Mean  Giving 
Up  A  Lot? 


It  docs  ask  you  to  limit  your  personal 
consumption.  It  dcjcs  encourage  you  to 
accept  and  demand  rcsponsibilin'  for 
your  owm  life  Where  it  su^csts  you  put 
aside  high  consuming  habits  Perma- 
culrure  offers  other  ways  of  working 
which  should  be  fun  as  W'cU  as 
sustaining.  If  it  feels  painful,  then  it’s 


nor  creating  abundance  and  ir  needs 
rethinking.  You  should  gain  more  than 
you  lose. 


Permaculturc  doesn’t  mean,  for 
instance,  abandoning  technology.  It 
means  that  every  time  you  choose  to  use 
technology'  you  do  so  bccatLse  you  really 
want  to,  and  because  it’s  the  best  way  to 


accomplish  your  task. 

You  will  find  parts  of  this  book  which 
arc  important  to  you,  personally.  I  find 
gardening  the  best  example.  In 
Permaculturc  y^ou  agree  to  garden,  not 
just  because  it  enables  you  to  eat  gpod' 
food,  and  to  understand  the  processes  by 
which  basic  necessities  can  be  made 


healthy  and  available,  but  because 
gardening  c.xhibits  all  the  qualities  of 
planct-carc  in  a  passible  way.  It  is  small 
scale,  local,  and  something  for  which 
you  can  take  personal  responsibility.  It  is 
also  found  world-wide  amongst  all 
peoples,  and  brings  togpthcr  all  the 
strands  of  our  relationship  with  nature. 
It  is  a  great  symbol  for  an  appropriate 
level  of  work  and  reward. 

If  you  accept  Permaculturc  as  an 
ethical  system,  then  you  will  no  longer 
be  able  to  differentiate  between  work 


and  leisure.  Your  goal  will  be  to  matke  all 
life  a  relaxed,  (ctjasthrctivc  way  of 


Where  Can  I  See 
PermacuJture? 


Everywhere  and  nowhere,  became  it  is  a 
ivay  of  thinkiiig,  nor  a  tangible  object, 
and  you  can  never  see  ‘all  of  it*.  Local 
Pcrmaeulrure  groups  in  your  area  will 
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have  lists  of  sites  and  projccc  which 
show  the  principles  in  action,  but 
aspects  of  it  can  be  seen  all  around  you . 
There  is  no  such  thing  as  a  ‘complete 
Pcrmaculture’,  because  it  is  also  a  process 
of  development  over  time. 

Pcrmaculturc  is  a  name  given  to  a  very 
old  process.  Ancient  native  cultures 
understood  if  you  ever  squandered  a 
resource,  you  would  some  day  run  out 
of  that  supply.  So  there  .art  remnant 
examples  of  Pcrmaculturc  in  practice  all 
around  you.  Some  people  are  members 
of  the  Pcrmaculturc  Institute,  and 
consciously  study  the  subject  as  a  design 
discipline.  Some  people  do  k  just  tor 
pleasure.  Many  more  have  never  heard 
the  word,  bur  practise  it  through 
common  sense. 

The  Pcrmaculturc  Institute  is  a  world¬ 
wide  body  which  teaches  people  the  art 
of  seeing  in  this  way.  The  aim  of 
qualified  designers  is  to  develop  inter¬ 
dependence  with  the  immediate  com¬ 
munity,  rather  than  ‘scIf-su.tScicnc)'^^ 

How  Is  This  Book 
Organised^ 

It  is  in  four  parts: 

Where  Are  You  Now? 

The  first  part  asks  you  tn  look  at 
yourself  as  a  valuable  element  in  the 
world.  It  describes  some  ovcmll  con- 
ceprs,  and  explains  the  theory  of 
Pemiaculrure.  You  need  to  read  this 
section  to  understand  the  undcrljHng 
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theories  in  the  practical  sections. 

What  Can  You  Do? 

This  section  moves  out  from  you  as 
the  centre  to  the  succcs-sivc  circles  of 
community  around  you.  It  also  looks  at 
how  you  can  manage  the  flow  of  life 
througli  those  concentric  communities. 
Helpful  Techniques 
Part  three  is  a  suggested  list  of  tools  for 
personal  action. 

Understanding  Resources 
The  final  part  is  a  look  at  managii^  our 
most  essential  resources,  bnd  and  water. 

You  will  find  some  answers  here  that 
suit  your  personal  circumstances,  others 
you  will  have  to  create  to  fit  your  own 
nccd.s.  There  arc  some  ‘Shining 
Examples*  included  in  boxes  rlirou^h- 
out  the  text  -  to  encourage  and  remind 
us  all  that  ordinaty  people  have  the 
power  to  do  great  things. 

What  Can  I  Do? 

You  can  complain  about  nuclear  power 
Stations  and  adulterated  food,  or  you  can 
start  your  crtvn  energy  system  and  grow 

vour  ow'n  fi.KKl-  Anywhere.  Now..  It 

0  * 

doesn’t  raancrlfyou  don’t  get  it  all  right 
straight  away.  It  doesn’t  matter  if  you 
don't  produce  all  your  ewn  energy  needs 
iTjday.  Wliat  matters  Is  that  ytju  arc 
reducing  your  own  net  cnnsumptiDn. 

If  we  5l  move  in  the  ngbr  direction  it’s 
a  start.  Whether  we  arc  too  laic  to  stop 
the  hiWiilc  reactions  ot  a  damagjal 
planet,  1  don’t  know.  I  find  the 
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ptissibility  chat  wc  can  rcv'oisc  our 
destructive  impetus  more  palatable  chan 
assuming  that  ‘the  end  is  nigh’. 

Some  Essential 
Definitions 

Work 

Pcrmaculturc  is  about  reducing  the 
amount  of  work  needed  to  meet  a  given 
end.  There  arc  dificrent  concepts  of 
work  which  it  is  important  to 
distinguish  here.  Phx'sidsts  calk  of  work 
meaning  ‘energy  expended',  and  we  also 
talk  of  work  as  the  paid  or  unpaid  jobs 
wc  do.  In  an  ccolo^caJly  kind  society 
wc  need  to  minimise  our  energy  ex¬ 
penditure,  and  to  maximise  the  creative 
and  rewarding  nature  of  our  personal 
w'ork. 

Systems  which  pollute  are  wasteful, 
not  just  financially,  but  in  chat  they 
create  unnecessary  work.  Nature  docs 
not  waste,  it  is  a  complete  system  in 
which  each  element  produced  by  one 
part  of  the  process  is  indisputably 
needed  elsewhere  as  a  rcsouri!c.  Humans 
W'orfc  far  more  than  other  creatures  in 
nature,  setting  greater  demands  for  their 
satLsfacdon,  and  crearing  yields  for 
which  they  have  no  uses.  Each  plant, 
animal,  bird  and  micto-orCTnism  Is 
placed  within  the  natural  system  at  a 
point  where  its  needs  can  be  met  and  its 
w'jstes  supply  someone  cIsc’s  needs,  By 


conscious  design  wc  can  improve  the 
situation . 

Sun  Sidc/Shade  Side 

On  a  shrinking  globe  wc  can  no  longer 
say  ‘north  and  south’  and  be  understood 
by  everybody.  In  the  northern  hemi¬ 
sphere  north  means  shade  side,  and 
south  means  sun  side,  from  the  position 
of  die  sun  at  midday.  In  the  southern 
hemisphere  the  situation  is  reversed, 
south  being  shade  side,  and  north  being 
sun  side.  Throughout  the  text  the  terms 
sun  side  and  shade  side  are  used  to 
enable  a  global  understanding  of  specific 
points. 

The  Way  Ahead 

I  hai^*  no  pretensions  towards 
objectivity.  I  bcliev'c  that  all  of  us  havc 
a  very  personal  v-iew  of  Life  and  of 
Death.  Tliis  book  indulges  my  personal 
knowied^  and  prejudices.  I  do  not 
expect  anyone  to  agree  with  all  of  the 
text.  I  hope  tliaf  ir  is  provocative  in  a 
constructive  way  without  being  ofifcn- 
sivc.  I  hope  you  arc  provoked  into  con¬ 
fidence  in  vour  ability  to  take  remedial 
action.  The  world  needs  you  to  do  that. 

Tbis  book  should  be  tolerable  reading 
in  any  temperate  climate.  The  precise 
details  will  be  more  pertinent  the  more 
your  climate  Ls  like  south-east  Scotland, 
which  is  where  I  live,  For  those  in  such 
exotic  locations  as  casteni  Canada  or 


industriaJ  Belgium,  I  mly  on  your 
judgemenr  aiid  enthusiasm  to  translate 
my  advice  iiitoi  local  realities. 

I  am  heavily  indebted  to  many 
previous  thinkcra  and  doers,  and  know 
that  very  little  in  these  pages  is  original. 

J  see  my  role  as- that  of  the  early  'natural 
slienti.sts\  to  report  on  obscn'cd^ " 
findings,  where  dbservation  implies 
minimal  disturbance  of  the  subject.  The 
style  suggests  sketches  fiom  life,,  rather 
than  dissected  carcasses.  I  have  decided 
not  to  interrupt  the  text  with  detailed 
references,  but  rhctc  is  a  full  booklist  at 
the  end  of  the  book  and  personal  sources 
arc  given  in  the  Acknowlcdgcmcnte. 

It  is  customary  when  apologisine  ftir 
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stealing  cv'cryonc  clsc’s  time  and  talent 
to-  admit  all  the  cm)rs  are  your  own. 
Personally,  1  blame  them  on  history. 
What  Is  ofitued  here  is  a  template  that  is 
now,  and  always  will  he,  open  to 
improvement. 

I  believe  it  Is  the  conversation  you  have 
with  your  neighbour  over  the  garden 
fence  which  saves  the  world.  And  if  you 
want  to  know  what  the  hews  is,  go 
outside  and  look, 

I  hope  this  book  helps  you  realise  your 
power  to  change  tiie  world  from  your 
ovvm  doorstep. 

Graham  Bell 
Coldstream  1991 
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1  WHY  WE  NEED  PERMAGULTURE 
-  FACING  THE  MUSIC 


Unless  we  accept  there’s  a  problem,  we’ll  never  see  the  need  for  the 
solution. 


□ 


What  Is  Wrong  With 
Present  Practice 

The  power  of  human  creativity  has 
outstripped  our  ability  to  govern,  or 
even  know,  the  results  of  our  acrions. 
World  governments,  often  the  blindest 
form  of  life,  have  noticed  something  is 
wrong.  ‘Help!  The  world  is  polluted!’ 
The)'  arc  forming  comm'ission.s  daily,  to 
study  it. 

P<>titicians  face  a  rising  gale  of  Green 
awareness,  claiming  newer  in  have 
worried  about  anything  else  ‘Our 
policies  have  always  regarded  the  en¬ 
vironment  as  our  most  imptinanr  as.sct’. 
‘flumh!’  we  say,  and  ask;  ‘WHiat  arc  you 
doing  about  it?'  Ominous  silence,  or  a 
crackdown  on  litter  louts.  I’hc  biggest 
litter  louts  arc,  of  course,  the  companies 
who  use  disposable  packaging. 

Arc  die  voters  rcossured?  ft  appears 
they’re  worried  tmr.  ‘Siiglitly  less  dirty 
cvcriThing’  fiiom  petn)!  to  raorhpa.stc  j.v 
selling  in  western  .supermarkets  a.’v  it  we 


consumcis  could  save  the  environment 
by  being  a  little  cleaner  in  our  wasted 
habits.  These  arc  small  steps  in  the  ri^ 
diiecdon,  but  they  are  not  sulutioQs, 
And  it’s  not  just  the  capitalist  West 
that’s  aficcTcd?!  tiCitizens  of  Eastern 
Europe  fccl  concerned  and  powerless  in 
the  face  of  overwhelming  environmental 
(Icgradarioii. 

The  phrase  ‘like  therc’s'  no  Rjmottosv’ 
springs  to  mind  and  takes  on  an 
ominous  significance-  Myself,  I  am 
concerned  m*Ty^  time  I  empr^’'  a  bowl  of 
washing-up  water  down  the  sink.  Cou[ii 
I  have  used  it  better?  When  \vill  1  tom 
on  the  lap  and  find  filth,  or  nothing  ai 
all?  What  a  w'aste!  Mow  ivonying.  VVh;U 
can  I  di)?  Our  sodet)'  is  based  on  the 
a.ssumpiion  that  the  ownership  of 
property  is  desirable.  It  is  materialist  and 
alst>  consumcrist.  Tills  is  the  tcndcucy^to 
consume  and  cfiscard  essentials  and 
luxuries.  It  comes  from  a  belief  that  it  is 
a  desirable  obfccr  in  life  lo  have  a  ‘bener 
standard  of  In  a  consumeriiSt 
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society  standard  of  living  is  associated 
with  disposable  income. 

Is  this  the  best  measure  to  use?  After 
alK  there  is  no  formula  for  determining 
how  happy  people  arc.  Is  there? 
Attempts  to  form  numerical  models  to 
measure  how  healthy  people  arc  have 
been  received  with  great  lack  of  interest 
or  active  mistrust  by  politicians.  In  1980 
the  British  gpvemmcnt  suppressed  the 
Black  report,  which  had  been 
commissioned  by  Parliament,  and 
showed  that  poverty'  causes  ill-health. 
The  arithmetic  of  monc)'  remains  the 
only  intelligible  standard  of  what  people 
need  as  &r  as  politicians  are  concerned. 

Ethically  concerned  people  have 
al  wax’s  challenged  the  ‘values’  of 

monctarx'  wealth  and  asserted  the  need 

* 

to  find  a  ‘higher’  non-disposable 
purpose  to  life.  It  is  indixiduals  w'ho  have 
values,  not  society  itself.  In  tending  my 
personal  gjarden  (in  the  figurative  and 
literal  senses)  I  do  that  which  is 
immediate  and  vxtthin  mv  control.  This 
is  the  first  and  essential  step  to  world¬ 


wide  rejux'cnation  of  naniral  justice  . 
accepting  responsibility'  for  making  your 
life  harmonious  with  the  needs  of  the 
planer. 

The  Earth  has  the  ultimate  power  to 
cleanse  itself  of  tiresome  infestarioas. 
You  do  not  need  to  be  a  worshipper  of 
some  mj’scical  ‘Earth  Mother’  to  believe 
.this.  Our  global  home  can  be  God- 
created  if  you  wish,  but  it  still  has  all  the 
charms  and  inevitable  habits  of  a  living 
organism,  and  as  such  it  has  its  own 
immune  system  to  eradicate  threats  to  its 
survix'al.  As  James  Lovelock  points  out 
in  Gata^  how  eke  could  life  have  survived 
on  planet  Earth  for  3500  million  years, 
‘against  all  the  odds?’ 

Respect  for  the  planetary'  ecology  is 
aiicient.  Our  present  materiaiistic/con- 
sumerist  fetish  is  a  mere  sneeze  in  the 
deep  breathing  of  time.  So  we  see  that 
the  term  ‘aftcmatix'c’  is  outfought  by  the 
very  history  of  ecological  awareness.  This 
book  is  not  about  an  alternative,  but 
about  that  which  is  appropriatc. 

Wc  can  return  to  managing  our 
massix'c  knoxvlcdgc  and  capability  for 
construction,  not  destruction,  in  a  way 
which  accords  xvirh  natural  processes.  I 
do  not  suppose  any  prcx'ious  golden  era 
to  which  we  should  all  return thai 
we  should  reject  out  of  hand  modern 
rechnolog)'.  1  loxx'cvcr,  there  are  plenty 
of  old  ideas  w'orth  assimilating  into  our 
lives,  alongside  useful  current  dis¬ 
coveries.  The  future  is  what  xve  make  it. 
The  only  certainty  i.s  that  thin^  xx'ill 
always  clianlie. 


T. 


Resource  Destruction 

Alth<iugh  no  dijnatologjst  can  say  chat 
‘this  year'  displays  the  symptoms  of  die 
greenhouse  cftect  any  more  than  any 
other,  one  thing  is  dear .  .  .  everywhere, 
rliroughout  the  world,  people  arc 
experiencing  extraordinary  climatic 
conditions.  Soil  erosion  is  accelerating. 
Forests  are  bging  destroyed  wholesale 
and  deserts  are  growing.  We  have 
increasingly  poisoned  water  supplies 
owing  to  the  excesses  of  an  agricuirunil 
system  dependent  on  chemical  tnpuLs  in 
the  rich  parts  of  the  world,  and  increas¬ 
ingly  scarce  or  salted  water  supplies  in 
the  poor  parts. 

To  ignore  the  risk  and  wait  for  more 
famine,  pestilence,  drought,  storm,  or 
dvil  conflict  caused  by  any  of  these,  to 
drive  us  to  seek  better  ways  of  doing  the 
business  of  lidng  would  be  foolish.  The 
world  news  tells  us  that  if  we  seek  now 
fi)r  co-operative  and  creative  strategies 
that  liberate  people  and  planet,  we  may 
be  in  rime.  Any  delay  increases  the  risk 
that  change  will  come  too  late. 

How  PermaeuJture  Offers 
an  Ethical  Approach 

At  different  tim«  in  history  |>coplc  have 
formulated  many  ethical  approaches  to 
life*.  1  live  in  a  Christian  culture,  which 
I  n:.spccr,  yet  I  can  ako  find  strength  ih 
Buddhist  or  Taoist  literature.  I  bclicw 
that  all  religions  .and  codes  of  conduct 
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stem  from  the  needs  of  people  at  given 
times  and  places.  One  of  the  great 
beauties  of  the  Islamic  culture  is  that  it 
is  not  a  rcli^on,  it  is  a  way  of  life.  In 
Christian  Europe  our  understanding  of 
mathematics,  geometry^  and  astronomy, 
and  consequently  our  ability*  to  build 
and  navigate,  were  greatly  enhanced  by* 
absorbing  scholaiship  from  the  great 
thinkers  of  Islam.  Sdcnce,  beauty  and 
God  could  never  be  perceived  as 
separate,  but  as  different  aspects  of  the 
unknowable  infinite. 

Pcrmaculturc  is  not  a  cult  or  religion  — 
it  is  a  .system  for  designing  wliich  can  be 
adapted  to  any  culture  or  place,  but  it 
asks  you  to  see  yoiiixelf  as  one  with  ebe 
universe,  and  to  measure  its  wonder  for 
your  mutual  benefit.  You  and  the  rest  of 
creation  have  the  same  interrar  at  heart  - 
suivival  -  so  you  should  Itxtk  after  each 
other.  Looking  after  yourself  first  has  a 
ring  of ‘selfishness'  about  it,  yet  it  can  be 
a  highly  ethical  approach. 

This  understanding  of  cunncCtedncsi 
indicates  that  wharever  vou  do  to  the 

4 

w*orld  you  affect  every'  other  aspect  of  life 
to  some  degree.  Fritjuf  Capra  {The  Tno  af 
Physics)  reUs  us  flow  physicLsis  hsv'c 
discovered  that  simply  mea-suring  one 
particle  of  energy  cau.scs  instant  changes 
ro  another,  possibly  millions  of  light 
years  apart.  The  aa  of  measuring  alone 
has  been  proved  to  cause  physical 
cfianges.  ITie  ethic  is  to  do  notiiing 
unfess  we  have  to,  and  tu  read  the 
consequences  of  all  our  acu  'iis. 

An  appcal’mgaspccrofPcntiaculrun:  is 
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that  it  might  be  die  basis  for  agreement 
amongst  ordinan'  people  the  world  over 
that  they  have  a  common  ^>al,  and  that 
this  makes  a  good  basis  (and  pre- 
requisite)  for  world  peace.  But  why  do 
we  need  ethics  at  all?  Conflict  and  strife 
arc  the  result  of  more  and  more  people 
fighting  over  fewer  and  fewer  resources. 
Fighting  is  not  only  painful  and  bad  for 
the  health  of  individuals  and  nations^  it 
is  also  a  one-way  trade  -  massive 
resources  arc  M'astcd  in  pursuing  the 
conflict,  and  there  is  no  end  product  to 
pay  the  bill.  The  yield  of  other  pro- 
dualvc  processes  (agriculture,  industry, 
wage  lalxjur)  has  to  be  diverted  to  fund 
\^•a^  Agreemenr  on  a  common  code  of 
condua,  which  we  call  ethical,  can  avert 
this  wastage. 

People  today  arc  increasingly  aware 
that  our  present  wasteful  ways  are 
threatening  not  only  our  planet’s 
beauty,  but  the  fundamental  natural 
sprems  that  make  our  planet  work.  The 
stan>janJ  of  timg  to  which  we  are 


accustomed  cannot  be  maintained. 


Millions  of  people  in  the  developing 
world  stand  little  real  chance  of  ever 
achieving  Western  standards  of  living.  To 


do  so  would  involve  a  mind-boeeli 
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expenditun:  of  non-renewable  resources. 
Tlicre  are  women  whose  lives  are 


consumed  in  endless  journeys  in  search 
of  water  or  firewood.  There  are  children 
whose  rosiest  prospect  is  carrying  a  rifle 
in  the  wars  which  have  lasted  all  their 
lives. 


Pcrmaculturc  is  po^iblc  under  any 
culture,  in  any  climate,  by  people  wth 
any  skills.  The  real  danger  in  the  rich 
North  is  that  we  will  not  gpt  pnaductivc 
food,  energy  and  fibre  systems  in  place 
before  the  poor  people  of  the  South  stop 
U.S  bleeding  them  dry.  In  this  ease  v\'c  are 
feeing  anarchy,  disease  and  starvation  in 
the  industrialised  world.  No  amount  of 
‘democratic*  liistorv  will  save  us. 

m 

This  is  nor  pessimistic  ‘environmental¬ 
ism*:  it  Is  clear  fiiom  world  popuiarion 
figures.  In  1977  the  world  had  a 


population  of4JI6  million,  and  this  wss 
increasing  by  about  J,5  million  a  week. 
The  world  at  this  dmc  had  1440  million 
hectares  of  farmland,  that  Ls  land  under 
plough  or  permanent  crops  -  just  over  a 
third  of  a  hectare  or  just  under  one  acre 
per  person.  By  the  year  2000,  at  present 
rates  of  growth,  the  world  will  have  6397 
million  people  to  feed  and  only  one  fifth 
of  a  hectare,  or  around  half  an  acre,  per 
person  rb  do  it  with.  Or  it  may  be  e\'cn 
less  as  present  agricultural'  practices,  war 
and  a  more  extreme  climate  continue  to 
degrade,  erode  and  desertify  our 
agricultural  land. 

Hands  up,  who  vranrs  half  as  much  to 
eat  in  ten  ycars^  time?  Or  should  we  rely 
on  AIDS  to  limit  population?  And 
remember  that  if  we’re  luckj'  enough  to 
reach  the  year  2000  healthy  and  fir, 
there’s  no  tnagjc  formula  to  say  that  the 
problem  stops  because  the  date  is  a 
round  number.  There  could  be  20  000 
million  people  by  2020  AD,  Where 
\vould  they  gp?  Htjw  could  they  eat? 
Clearly  a  working  system  of  birth  control 
is  a  pleasanter  prospect  than  genodde  or 
plague.  A  system  of  tesource  mana^- 
ment  other  than  \^'ar  is  vital, 

Intrinsic  Worth  of  Life 

A  s}'stcm  only  becomes  Pcrmaculrure 

when  its  design  is  shrvwn  over  time  to 

produce  no  harm  to  any  otlier  system. 

This  reminds  us  tltar  nature  lias  no 

hicrm*hv.  The  lion  is  not  more 
« 
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important  than  the  ant.  The  magnificent 
Kauri  pine  docs  not  make  a  blade  ot  grass 
unnecessary.  All  have  their  place  and  an 
intrinsic  right  to  life,  without  having  to 
fulfil  some  human  need.  Our  business  in 
designing  our  lives  efficiently  is  not  just 
to  feed  and  clothe  ourselves  better,  it  is 
to  take  as  little  as  possible  of  the  Earth's 
space  for  the  production  of  those  needs, 
and  to  return  as  much  as  possible  to 
wtldcmcss. 

Wilderness  is  a  precious  resource.  It 
gives  us  the  vast  undisturbed  forests  and 
occan.s  needed  to  make  the  Earth’s 
atmosphere  rich  in  oxygen  by  trapping 
carbon  in  living  matter,  and  thence  in 
soils  and  rocks.  Without  this  system  we 
couldn't  breathe  and  therefore  couldn’t 
live.  It  gjvcs  us  a  huge  reserve  of  species, 
so  tiiat  if  any  of  our  present  econ¬ 
omically  useful  species  6il  through 
ccolfjgical  disaster,  others  arc  available. 
These  are  also  the  building  blocks  of  a 
natural  economy  -  a  sj'stcm  ofcxchange 
and  wealth  operating  witlioul  human 
control.  More  imporantly,  we  arc 
reminded  that  crearinn  is  a  thing  of 
beauty  and  coraplcjdt)*  bo'ond  our 
understanding,  and  tliat  it  is  ours  to 
treasure  and  pass  on,  not  simph*  to 
exploit  and  exhaust. 

People  Care/Land  Care 

Not  till  the  fire  is  dying  in  the  grate. 
Look  we  for  any  kinship  with  the 

stars. 

Gcoige  Meredith  182B-19(J9 
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Pemiaculturc  invites  vou  to  care  for 
yourself,  to  care  for  your  lamily  and 
immediate  community,  to  care  for  your 
neighbours  in  the  widest  possible  sense, 
all  around  the  globe.  It  is  rooted  in 
strong  historical  e\’idcncc  that  such  care 
cannot  work  unless  we  also  care  for  the 
land.  Implicit  in  this  is  the  under¬ 
standing  that  we  duly  respect  the  waters 
and  air  of  the  Earth  as  well. 

All  our  resources  arc  derived  fiom  the 
land  on  which  we  live.  Even  that  great 
bugbear  of  the  Green  movement,  the 
motor  car,  is  a  natural  product.  The 
body  and  chassis  arc  made  from  metals 
mined  from  rocks  in  the  ground.  The 
tyres  use  rubber  lapped  from  trees.  The 
petrol  is  refined  from  oil  found  under¬ 
ground,  w’hich  may  also  be  the  source  of 
the  plastic  scats,  and  so  on.  In  rime 
natural  decay  and  erosion  will  return  all 
the  automobiles  on  Earth  to  ash, 
bedrock  or  particles  scattered  to  the 
wind. 

At  present,  however,  the  Earth  cannot 
keep  up  with  our  cate  of  production  and 
corunim prion.  We  must  deepen  our 
understanding  of  the  land  and  our 
rclarionship  to  it.  This  doesn't  mean 
that  we  all  have  to  gjvc  up  evd^Thing 
eke  in  life  and  become  peasant  frrmers. 
Much  as  that  might  be  an  instant 
solution  to  global  conflia,  it  could  ako 
be  a  life  of  grinding,  unremitting  toil, 
and  Pcrmacufturc  seeks  more  rewarding 
paths  to  Piradisc- 

You  cannot  have  sustainable  land  u.sc, 
unless  the  w'holc  cycle  of  cnctgy 


production  and  consumption  within 
your  culture  k  designed  to  respect  the 
land  (and  water  and  air).  In  1989  Comic 
Relief  on  British  TV  showed  a  hapless 
native  of  Burkina  Faso  explaining  in 
French  how  twenty-.seven  years  pre¬ 
viously  he  had  hacked  a  path  through 
the  forest  at  the  point  where  he  was  then 
sitting  on  a  log  in  an  arid  semi-desert. 
Soon  w^c  shall  see  scenes  like  thk  from 
the  Amazon  basin.  W^ith  3  per  cent 
remnant  tree  cover  in  Britain,  we  have 
little  to  crow  about. 

Everywhere  that  humanity  assumes 
power  over  die  elements,  the  elements 
retaliate  without  mercy.  It  k  only  a 
matter  of  time.  Our  global  climate  is 
giving  us  very  strong  hints  that  time  is 
running  our.  We  need  Pemiaculturc: 
culture  consdously  designed  to  provide 
all  our  necessary  resources  and  consume 
all  our  wastes  forever. 


Give  Away  Surplus 

Every  superfluous  possession  is  a 
limitation  on  ray  freedom 

Henrj'  David  Thorcau  1817-1862 


Giving  away  surplus  should  be  a 
comfortable  process,  as  it  means  passing 
on  w'hat  you  don't  need.  11  your  hens  lay 
more  eggs  than  you  need,  give  them 


away.  Obviously  you  don’t  do  that  if 
selling  eggs  is  your  vital  source  of 
income.  Visions  of  purity  of  soui 


are  finc- 
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A  marvellous  flow  '6f  tnmsniittcd 
surplus  Is  created  around  the  world 
in  the  passing  on  of  baby  clothes. 
Delicate  small  garments  knitted  or 
sewm  by  hand  arc  made  by  relatives 
and  friends  the  world  over  for  new 
babies,  who  soon  outgixnv  them. 
Parents  pass  on  the  clothes  in  good 
condition  to  other  new  parents. 


and  are  realistically  achieved  by  some, 
but  not  by  anyone  with  the  job  in  life  of 
caring  for  others  -  children,  the  sick, 
people  with  disabilities,  others  with  no 
source  of  income;  or  a  partner  who  has 
been  hard  at  w'ork  all  day  and  wants  a 
decent  supper.  In  the  real  world,  that 
means  most  of  us.  Tailor  the  idea  to  your 
specific  circumstances.  Maybe  your 
surplus  is  in  skills,  not  possessions  or 
money.  Tcaclung  a  neighbour  nccdlc- 
w^ork,  or  minding  a  friend’s  child,  arc 
just  as  much  ways  of  surplus  sharing.  We 
can  all  Icam  to  .share  our  skills,  too.  The 
point  about  this  pattern  is  that  w'c  arc 
offering  something  for  nothing,  and  we 
arc  creating  a  w'orid  in  which  it  becomes 
normal  to  do  this. 

Aesthetics  as  By-product 
of  Good  Design 

A  visitor  to  our  yard  last  summer  said: 
T  can  tell  you’re  really  doing 
Pcrmaculturc  becaasc  it’s  a  mess!’  I 
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didn  t  actually  feel  flattered  by  this 

remark.  He  explained  that  there  were 

lots  of  things  going  on,  and  that  he 

could  see  that  the  piles  of  building 

materials  over  there  were  obviously  for 

« 

some  purpose,  and  the  vegetables 
growing  in  that  heap  looked  pretty 
edible,  and  so  on. 

People  often  react  to  a  Pcrmaculturc 
plot  this  w'ay.  It’s  part  of  our  prevailing 
culture  that  we  tiiink  things  in  straight 
lines  and  tidy  boxes  arc  ‘neat’  and 
therefore  in  some  way  more  productive. 
Rirmcrs  talk  about  ‘nice  dean  fields’ 
when  there’s  bare  earth  without  a  weed 
showing.  In  fact  all  of  these  things  arc 
hi^ly  dysfunctional.  Nature  is  random 
and  prolific.  It  generates  as  fast  a.s  it  can 
in  three  dimensions  an  array  of  living 
and  decaying  outputs,  which  form  rapid 
successions  of  adaptation.  The  one 
uniting  fiictor  in  natural  systems  is  that 
nothing  is  constant. 

When  you  get  tliar  feeling  that 
something  looks  a  mess,  chink  about 
function.  Think  of  the  j?eat  beauts*  of 
mature  woodland,  or  true  forest  if 
you’ve  cv'cr  seen  such  a  thing. 
Everything  has  a  place,  and  the  beautV' 
increases  as  your  understanding  of  what 
that  is  increases. 

You  can  still  plant  flowcfs.  You  can  still 
paint  yoUr  front  door  rlic  colour  you 
like.  It’s  fine  to  design  your  (swu  world 
to  be  bcatttiful.  But  in  designing  a 
productive  habitat  for  blimans  which 
meets  the  ethical  needs  we've  just 
discussed,  being  aesthetic  doesn’t  count 
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as  a  use.  Every  living  thing  has  its  own 
beaut}’.  Putting  it  in  the  right  place  can 
only  enhance  it,  and  purring  things 
together  in  the  right  place  at  the  right 
rime  is  the  essence  of  Pcrmaculturc. 

Another  first  rcacrion  to  contact  with 
Permaculturc  is  ‘What’s  diffcrcnri*  The 
answer  becomes  more  obvious  the  more 
you  think  your  way  into  the  discipline. 
The  core  of  the  mattec,  however;  is  that 
Permaculturc  is  about  wcllkiirectcd 
energy  flow's.  And  again  this  kind  of 
functionality  has  its  owm  beaut}’. 

Design  Versus  Technique 

Permaculturc  is  nor  a  technique.  There 
arc  lots  of  uscftij  ways  of  doing  things 
that  can  be  highly  producth’c,  which 
ma}'  be  great  tools.  Within  this  book 
you  vv'ill  find  ideas  for  action  on  a  wide 
range  of  topics  -  appropriate  energ}', 
community  finance,  perennial  vege¬ 
tables,  and  even  cultural  transformarion . 
None  of  these  in  themselves,  or  even 
together,  consrirutc  Permaculturc.  That 
term  describes  the  way  you  think  w’hcn 
you  put  all  these  things  into  a  design  for 
sustainable  living,  sv^tcmatically. 

For  example,  organic  growing  can  be 
very  energy  demanding,  and  provide  few 
of  its  input  needs,  or  it  can  be  well- 
designed  as  part  of  a  wider  strategy.  ITic 
same  i.v  true  of  an}’  technique  People 
who  cl'ioosc  to  practise  Permaculturc 
spend  a  lot  of  time  collecting, 
understanding  and  learning  helpilil 


techniques,  but  the  real  secret  is  how- 
cfiecrivcly  they  arc  placed  together. 

Can  We  Aflford 
Pennaciilture? 

‘It  isn’t  economic’  is  a  quick  wav  to  see 
off ‘the  conservationist  lobby’  if  you’re 
a  profit-minded  industrialist.  The 
argument  often  works,  only  because 
conventional  economics  fails  to  count 
the  true  co.st  of  pollution.  Pennacuirurv 
insists  that  you  design  to  include  all 
outputs  as  well  as  all  inputs.  When  you 
do  this  and  discover  the  cost  of  cleaning 
up  the  North  Sea,  the  Great  Lakes,  and 
the  acidified  and  d}'ing  forests  and  Jakes 
of  Northern  Europe  and  America,  the 
resurfedng  of  all  the  stone  buildings  in 
all  our  dries  and  the  health  bill  for 
dealing  with  all  the  sick  people, 
suddenly  it  isn’t  profitable  to  pollute. 

And  this  is  before  we  start  to  measure 
in  anything  otlicr  than  moncyl  When  it 
comes  to  real  values  like  health  and 
happiness,  the  balance  sheet  weighs  even 
more  heavily  agiinst  waste  and 
pollution.  The  question  becomes:  can 
we  afford  not  to  have  Permaculturc? 

In  feet.,  as  we  shall  sec,  Permaculturc  is 
a  sy'stem  based  entirely  on  sound 
cconoraioi. 

Resource  Det'^elopment 

Permaculturc  is  largely  a  plan  for 
dcv'cloping  resources.  In  cflfdcr  it  is  a  way 
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of  learning  to  be  your  own  government. 
It  is  no  longpr  any  good  blaming  ‘the 
fiirmcr*,  ‘tlic  Water  Board*,  ‘the 
government*,  or  any  other  remote 
blamable  agpnt.  Although  any  or  all  of 
these  may  have  degrees  of  rcspon.sibility 
for  the  degradation  of  our  environment 
it  is  only  you  and  I  that  can  put  things 
right  again.  A  century’s  worth  of 
bleating  that  we  have  the  ‘wrong 
govemment*  will  not  patch  holes  m  the 

^  “  r. 

ozone  layer?  No.amount  of  protest  at  the 
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doorstep  of  pctTo-chcmical  companies 
will  reduce  the  amount  of  poison  that 
has  already  been  poured  on  to  our 
agriculniraj  land.  Only  we  have  the 
power  to  aftet  the  future,  by  acting 

creatively  for  the  good  of  ourselves  and 
others. 

‘Think  globally,  aa  locally’,  is  a  slogan 
which  reminds  us,  not  just  ofa  duty,  but 
of  our  personal  capability  to  c&ct 
change  for  the  better.  It’s  time  to  &cc 
the  music. 


PART  I 

WHERE  ARE  YOU  NOW? 


2  THE  VALUE  OF  PEOPLE 

Our  central  concern  is  designing  for  people. 


What  Do  We  Have,  And 
What  Do  We  Need? 

There  is  one  resource  which  wc 
consistently  unders'aluc  -  people.  Have 
you  ever  looked  at  the  annual  reports 
prtiduccd  by  public  companies?  Pages  of 
information  about  numbers,  profit,- 
stock  turnover,  maybe  a  couple  of 
photos  of  star  projects  and  a  page  about 
tile  retiring  chairman,  but  hardly  ever 
any  informarion  about  their  thousands 
of  employees  or  customers. 

I  have  never  met  a  bank  note  that 
could  sciv  well  or  a  computer  system 
that  could  sing  a  baby  to  sleep.  Let’s 
m'aluc  the  people  resources  we  have. 
Start  locally  by  thinking  of  yoursdf  and 
working  outwards. 

Vou  are  a  resource,  and  like  any  other 
parr  of  a  living  system  you  have  needs, 
outputs  and  inhcR*nt  characteristic. 
What  do  you  need?  Air,  fotid,  drink, 
shelter,  warmth,  clothing,  afiection, 
•company,  stimulating  work,  freedom 


from  stress^  health.  Anything  else?  Add 
it  to  the  list. 

What  arc  your  outputs?  Usdul  work 
can  be  divided  into  three  areas:  that 
which  Ls  directly  creative  to  meet  your 
own  needs,  or  indircctlv  contributory, 
by  bringing  home  wages  to  bit>'  in  those 
same  needs:  Lastly  there  is  the  vital  work 
of  nurturing  others  in  the  social 
grouping,  Ibe  it  as  a  parent,  nurse  or 
other  carer.  You  may  produce  edible 
food,  clothing,  shelter  or  other  artc&cts. 
You  certainly  produce 
(arbon  dioxide  and  methane,  tor 
instance);,  urine  and  faeces.  A  targe  part 
of  household  dust  consists  of  die  dead 
cells  from  our  bodies.  Wc  also  support 
panrites  in  huge  numbets,  although 
most  of  them  are  microscopic.  On  a 
-sodaJ  scale  wc  completely  alter  the  land* 
scajx,  and  we  all  make  some  contribu* 
tion  to  that  as  part  of  our  outputs.  We 
may  liavc  other  social  output?.,  .such  as 
artistic  creativity  or  si.icially  responsible 
sharing  of  the  burden  of  lUnning  our 
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conimunity  in  st)me  w'ay. 

There  arc  human  characteristics  which 
are  gencraJ,  and  others  that  arc  paroenJar 
to  a  culture  or  to  us  as  individuals.  We 
like  to  group  sodaJJy,  preferring  to  sleep 
at  nz^t  and  wake  in  the  day.  We  tend  to 
wear  clothes,  at  lease  in  public.  We  then 
have  a  widely  differing  set  of  customs 
and  habits  which  go  with  our  own 
national  or  tribal  culture,  or  the  sub¬ 
cultures  to  wliich  we  belong.  All  sorts  of 
people  celebrate  Thanksgiving  in 
America,  bur  an  accountant's  femily 
may  do  so  very  diflfcrcntly  from  a  group 
of  young  students.  Christmas  maj'  mean 
a  lot  in  your  femiiy,  but  not  if  you  prefer 
to  obscr\'c  Diw.'ali  in  the  Hindu  calendar. 
At  the  most  personal  level  we  have  all 
those  idiosyncrasies  which  make  us 
ourschTS,  but  which  arc  also  character¬ 
istics  rather  than  needs  or  outputs. 

This  v^ariarion  is  very  normal,  and  only 
lightly  conceals  an  underlying  partem 
w'hich  is  constant.  We  all  have  needs 
(met  by  inputs)  and  produce  outputs  as 
pan  of  die  process  of  living.  We  ail  have 
characteristic  u'ays  of  organising  and 
conducting  the  flow  of  getting  our  needs 
met.  Our  ability  to  perform  this  cycle 
effectively  Ls  governed  by  some  essential 
freedoms.  The  firet  and  most  basic 
freedom  is  ro  be  healthy,  and  sadly,  it  is 
often  the  first  freedom  we  lose. 


l*his  word,  health,  is  based  on  some 
rather  large  assumptions.  Like  ‘natural’ 


it  gets  used  so  often  it  is  ca.sy  to  lose  sief^j 
of  its  significance.  Health  is  prtsentiv  a 
major  concern:  in  the  United  States  it « 

the  key  issue  in  consumer  pressure  group 

campaigns.  It's  a  major  worry  in  Eastern 
Europe  where  forty  years  of  economic 
endeavour  have  led  to  massive  pollution 
of  the  urban  environment.  In  Britain  it 
lias  become  a  battleground  between  the 
left  and  right  wring  in  politics  as  to 
whether  it’s  a  ‘right’  or  a  purcha.sahlc 
commodity. 

The  w'ord  hmlth  comes  from  the  Old 
English  hcclth,  which  simply  means 
w'holeness.  Indeed  the  modern  En^li 
word  whole  is  derived  from  the  same 
root.  So  to  heal  is  to  make  something  (or 
someone)  whole,  to  be  healthy  is  to  be 
w'hole,  and  the  best  word  to  conjure  up 
die  essential  meaning  is  probably 
whoksome^  implying  something  pleasant 
and  desirable,  rather  than  just  an  absence 
of  disease.  Anodier  surviving  deriirarivc 
is  ‘hale’,  as  in  ‘hale  and  hearty'’  which 
has  3  marvellous  sense  of  joy  as  part  of 
its  expres-sion  of  wliat  consrirurcs 
health. 

Britain  has  a  very  special  approach  to 
health,  with  its  public  access  to  a  free 
National  Hcaldi  Service.  If  ha.s  oftcii 
been  suggested  that  the  NIriS  is 
succeeding  bexausc  of  the  increased  ease 
load  which  it  ha.s  carried  over  the  years 
This  is  debatable  —  a  succes.sfui  ‘health 
service  would  treat  fewer  people  a.s  the 
population  got  healdxier.  The  NHS  is  a 
major  asset  to  Briiabi,  bur  nor  b) 
making  us  heaitliier  as  a  nation,  rathcf^ 


a  necessary  too)  for  people  divorced  fiom 
a  ^'holcsomc  way  of  Ufo  If  people  art 
valuable  ^and  they  arc)  then  health  is 
their  most  important  asset.  The  whole 
design  system  described  in  this  book 
aims  t5  make  us  healthier. 

^kills 

’Tis  God  g^ves  skill, 

But  not  without  men’s  handsT  He  could 
not  .make 

Antonio  Stradivari’s  violins 
Without  Antonio. 

George  Eliot  1880 

We  need  to  appreciate  how  \’aluable  we 
arc  individually  and  collectively.  Some- 
rimes  it  seems  that  society  puts  out 
messages  telling  us  the  opposite.  Therc-is 
some  strange  hierarchy  of  skills  in  the 
world-  Some  particular  abilities  arc 
somehow  Mess’  ^  ‘more’  important 
than  each  other.  There  will  be  changes 
between  different  cultures,  but  it’s 
noticcahlc  that,  globally,’  agricultural 
tvorkers,  clothing  makers,  sewage  and 
refuse  disposal  workers,  dcancis,  and 
carers  for  the  sick,  elderly  and  children 
sire  on  Ibw  pay  scales,  compared  to 
industrial  workers  or  ‘professionals’.  All 
the  people  in  this  list  of  low  paid  workers 
am  providing  skills  that  deal  "vvith  our 
basic  necessities  in  Ufl*.  We  can  live 
without  cars;  we  can’t  live  without  food, 
but  a  car  manufacturer  cams  more  than 
s  food  manu&crurcr.  Pay  .scales  do  not 
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indicate  the  true  importance  of 
someone’s  work. 

A  second  foischood  in  the  myth  of 
skills  valuation  is  the  concept  of  ‘the 
expert .  These  arc  the  people  who  can  be 
identified  by  their  ‘otherness’  and  their 
spedaiism.  ‘Experts’  arc  expensive 
people  who  have  somc*highly  specialised 
skill  which  is  ui^lly  couched  in 
jarg^nistic  language-  They  have  special 
etiquettes  about  the  way  they  do  things 
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to  ensure  that  amateurs  don’t  gpt  a  look 
in.  Some  of  this  is  wholly  justified  -  I 
wouldn’t  want  ro  an  amateur  brain- 
surgeon,  or  have  ray  house  wired  up  by 
an  unskilled  electrician,  but  all  too  often 
experts  arc  simply  protecting  their  own 
territo^}^  Thq’  do  not  use  their  skills  to 
enable  others. 

So  an  important  asp>ecr  of  enabling  us 
to  see  oursch'cs  as  the  rcsourecful  people 
w'e  really  arc,  and  to  act  accordingly,  is  to 
practise  sharing  our  skills.  This  Ls  a  plea 
for  anyone  with  a  skill  to  train  c\'cr\'one 
they  work  \vith  to  some  d<^e.  It  asks 
experts  to  talk  in  plain  language,  or  at 
least  explain  technical  terms.  It  requires 
a  mature  judgement  of  how'  much  the 
lay  person  can  do. 

Architects  can  involve  the  community 
in  their  design  process,  without 
expecting  the  client  to  learn  all  the 
building  rcgularions,  or  hmv  to  calculate 
stresses.  Doctors  can  explain  physical 
symptoms  in  terms  that  patients  undcr- 
.stand,  without  expecting  diem  to  have 
the  .same  Ics'cl  of  physiological  or 
pharmacological  knowledge.  Mechanics 
and  engineers,  indeed,  any  skilled 
person,  can  share  their  valuable  under¬ 
standing.  No  one  will  get  put  out  of  a 
job  —  we’ll  all  value  each  other  more. 

Which  ofus .  ,  .is  to  do  the  hard  and 
dirt}^  w'ork  for  the  rest  -  and  for  what 
pay?  Who  is  to  do  the  pleasant  and 
dean  work,  and  for  what  pay? 

John  Riiskin  1849 


*  $ 
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Tlic  essential  ingredient  in  this  equation 
is  that  w^e  all  value  the  skills  that  arc  so 
often  thought  of  as  ‘uaskilled’.  People 
with  caring  skills,  the  cleaners,  cotjlu 
rcceprionists,  drivers,  and  shop  assistants 
of  thi.s  world  become  seen  as  people 
without  whom  none  of  us  can  manage 
The  great  majority  of  human  work 
revolves  around  these  unsung  skills 
Start  to  \^aluc  them  in  yourself  and 
others  today  if  you  do  not  already  do  so. 
In  a  well-designed  and  balanced  socicr\ 
resource  will  be  available  for  the 
training,  support  and  pay  of  all  these 
skills,  w'hich  arc  in  themselves  an 
inx'aluablc  body  of  expertise  quite  as 
important  as  the  ‘professions'  or  ‘trades' 
which  presently  eclipse  them 
economically. 

Because  most  work  is  unpaid  doesn’t 
mean  it’s  not  work. 

Work,  Pollution  & 
Self-Esteem 

It’s  a  major  Permaculture  prindplc  that 
work  is  something  to  l>e  avoided.  Here 
work  IS  used  in  the  sense  that  physicists 
use  it,  to  mean  ‘energ)'  expended’. 

Limiting  our  expenditure  of  cnerg)'  is 
the  main  way  of  controlling  pollution.  II 
w'c  can  find  ways  of  conserving  encigj’i 
or  using  natural  self-rep  hearing  energy’ 
systenrs  to  provide  our  needs,  then  work 
is  minimised.  Work  is  only  required  in 
the  first  place  because  w'c  have  an  unmet 
need.  If  we  design  our  system  w'cU  then 
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wc  have  mosr  of  our  needs  prodded  by 
Durpurs  in  the  s^'stem.  If  outputs  in  the 
system  arc  used  then  polJution  is 
eliminated.  The  system  becomes  a 
dosed  energy  c>'dc.  Wc  arc  emulating 
natural  ecosystems  successfully,  because 
wc  live  by  harvesting  tlic  output  of  other 
elements  in  the  system,  and  our  own 
outputs  meet  others  needs.  The  Garden 
of  Eden  found! 

When  work  is  necessary  it  is  always 
more  efficient  if  carried  out  witli  ready 
access  to  trade  skills.  Self-cmplo)’ed 
business  people  can  only  flourish  if  thev 
understand  how  to  manage  their  money, 
their  craft  and  their  customers.  Being 
self-employed  they  may  only  have  them¬ 
selves  to  cany'  out  all  these  functions, 
and  arc  therefore  brought  into  direct 
contact  with  the  need  to  have  trade 
skills.  In  fact,  any  undertaking  requires 
the  same  mix. 

A  joiner  is  efficient  at  turning  timber 
into  anclhcts  because  s/he  knows  the 
way  to  handle  grain,  which  timber  to 
choose  for  which  job,  and  how  the  tools 
will  do  their  work  for  the  least  expend- 
itme  ofeflort.  A  weekend  DIY  carpenter 
may  curse  at  how*  difficult  die  job  is  - 

because  dic\'  don’t  have  the  trade  skills. 

0 

Taking  rime  to  acquire  trade  skills  makes 
the  whole  job  easier  in  the  long  run,  and 
reduces  the  work  needed  to  achicv'c  a 
given  objective. 

There  arc  not  five  thousand  million 
human  inhabitants  of  Spaceship  Earth 
each  able  to  provide  alt  their  own  needs 
and  use  all  their  owm  outputs,  starting 
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tomorrow.  ITic  ideal  is  a  target.  It’s  our 
direction  of  change  which  is  important. 

Our  present  pattern  is  one  of  increasing 
pKjpulation  and  increasing  consump¬ 
tion,  and  cannot  be  sustainable.  Once 
wc  arc  on  a  path  of  decreasing  consump¬ 
tion,  the  Earth’.s  own  healing 
mechanisms  will  have  time  and  space  to 
catch  up. 

Work  and  Children 

Whilst  reducing  consumption  we  can  ^ 
still  sec  meaningful  work  as  a  ddirablc  " 
human  need.  One  of  the  great  Victorian 
social  aims  was  the  reductinii  of  the 
working  wncck.  If  you  accept  the  premese 
that  most  work  is  unpaid  (and  a  lot  of 
that,  womcn\s  work)  then  the  wisdom 
of  this  can  be  seen  in  a  new-  light.  At  the 
time  it  was  seen  a.s  undesirable  that 
children  and  women  should  be  cariymg 
out  paid  work  in  industri',  and  desirable 
tliat  men  should  lie  entitled  to  their 
wages  from  a  shorter  working  week .  It  s 
another  developed  world  mnh  thar 
children  arc  nor  useful  members  of 
society,  that  if*s  cxploitarrve  ro 
children  Svork’.  The  implication  is  that 
ftcc  will  suddenly  dcv'clops  at  die  age  of 
majoric)». 

!  do  not  have  any  asy  aaswer  as  to 
how  we  can  open  our  society'  to 
children,  give  them  a  ju.st  status,  and  a 
fair  measure  of  their  talents.  I  have  a  very 
uncasv  feeling  tliat  wc  don't  do  it  now. 
With  a  booming  world  population  it  is 
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less  and  less  possible  to  keep  children  in 
a  suppressed  role.  The  millions  of 
children  forced  into  action  in  the 
economics  of  Asia  and  Latin  America 
belie  the  developed  world  tendency  to 
see  children  as  ‘innocents’  to  be 
‘protected’.  At  the  same  time  I  do  not 
wish  my  own  children  to  be  exploited  as 
cheap  workers  or  deprived  of  their 
opportunities  for  education.  What  roles 
for  children  as  constructive  individuals 
can  you  see  in  your  owm  community? 


Gold  Age,  Not  Dotage? 

This  same  question  of  inclusion  should 
be  addressed  to  the  age  myth .  We  talk  of 
‘retirement’.  From  what?  From  being- 
useful’  A  .society  obsessed  with 
consumerism  sees  youth  as  a  virtue  and 
age  as  a' hindrance.  The  slim,  6t,  athletic 
stcrcot)7)es  of  advertising  join  together 
to  preach  inadequacy  to  the  'motley 
majority  w’ho  arc  subliminally  persuaded 
that  thc\'  need  whatever  product  is  the 
.subject  of  the  image  to  rejuvenate 
themselves. 

In  traditional  srxietics  which  have 
preserved  their  ability  to  endure,  the 
generations  are  the  continuum  and 
therefore  the  meaning  of  exisccncc.  Age 
is  ^^ucd  for  its  experience,  and  elders 
deserve  respect.  So  thty  do  indeed, 
wherever  they  are.  Not  as  ‘fiail  old  folk’, 
but  as  people  with  a  mcaningftil  role  to 
play.  Sciactic.v  like  those  in  peasant 


China  cannot  understand  how  West 
emers  tolerate  ‘old  people’s  homes’.  Tj^. 
statistics  bear  out  our  neglect  -  there  k 
a  terrifying  tendency  for  men  to  die  soon 
after  retirement.  It’s  as  if  they-  cease  to 
c.vlst,  having  become  bereft  of  meaning 
when  their  ‘job’  ends.  By  dchning  and 
limiting  people  by  age  we  arc  Qcglecdim 
a  great  resource. 


The  Global  ViUage 

Modem  communications,  television, 
radio,  jet-powered  flight  and  the  internal 
combustion  engine  have  shrunk  our 


Excha?:^  aims  to  improve  the 
quality  of  life  of  older  people  by 
emphasising  the  value  of  their 
reminiscences  to  old  and  young, 
through  pioneering  artistic,  edu¬ 
cational  and  wclferc  activities. 
Based  in  London,  the  group 
brings  older  people  together  to 
talk  about  their  pa.st,  and  these 
activities  are  taken  out  into  schools 
and  youth  groups  where  children 
learn  from  their  elders  and  create 
drama  around  the  stories  they 
hear.  The  generations  work 
together,  adding  meaning  to  tlieir 
experience,  and  history'  is  ptc- 
served  by  the  ordinary'  people  who 
experienced  it. 
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planet  and  brought  us  all  closer  together. 
This  is  a  great  opportunity  for  those  of 
us  privileged  to  live  in  multi-racial 
communities.  We  have  a  vast  varied 
wealth  of  culture  ajid  experience  to  draw 
upon. 

In  a  shrinking  world,  cultures  arc 
brought  closer  together.  No  matter 
where  you  look,  at  pop  musk,  clothing, 
or  gardening,  facets  of  design  arc 
understood  and  shared  around  the 
world.  The  Japanese  admire  and'cmulatc 
Western  culture.  The  Europeans  admire 
and  emulate  Eastern  culture.  Dificrent 
languages,  religions,  climates  and 
latitudes,  and  dilierenr  flora  and  launaall 
scr\'c  to  cnridi  people’s  cultures  in 
dificrent  wavs. 

The  wonder  of  the  present  age  is  that 
we  can  share  these  things  to  our  mutual 
benefit.  Every  country'  also  has  its 
racists:  people  who  fear  the  'global 
village’  which  is  de\'cIoping  because  the)* 
feel  di.scm  powered  within  their  own 
cultures  and  cannot  contemplate 
competition .  In  all  of  tliesc  difficult 
social  areas  into  which  we  have  looked, 
mdIcs  of  age,  you  til,  men,  wOmcn,  and 
mixed  races,  the  future  holds  enormous 
challenges  which  demand  change. 
Ciiangc  is  threatening  for  all  of  us.  It 
demands  that  we  rethink  and  alter  the 
habits  of  a  lifetime  It  also  means  we  step 
into  unknown  lerriton',  and  the 
unknown  is  tlie  most  fearful  thing  vdth 
which  we  can  be  presented.  Iw  change 
to  be  successful  .itid  rewarding,  strong 
leadership  will  be  needed. 
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Leadership 

For  the  triumph  of  evil  it  is  only 

necessary  that  good  men  do  nothing. 

Edmund  Burke  1729-1797 

Many  people  feel  that  leadership  Is  in 
some  way  bad.  These  feelings  arc 
probably  completely  justified  by 
personal  experience  based  on  bad 
leadership.  Leadership  is  good;  not  only 
that,  it  is  vital.  But  it  is  not  die  preserve 
of  a  cho.scni  few.  Nor  is  tt  an  opportunity 
for  the  few  wfio  g:r  the  chance  to  direct 
things  to  lord  it  over  the  rest.  The  best 
skill  of  a  good  leader  is  to  bring  out  the  “j 
leadership  qualities  in  others.  For  we  arc 
all  leaders.  Every'  parent  Is  a  leader;  and 
every  child  can  become  one.  We  all  have 
skills  of  leadership,  and  in  appropriate 
circumstances  are  ttie  right  person  to 
take  charge.  We  can  all  develop  these 
skills,  and  it’s  healthy  to  do  so. 

Too  often  in  large-scale  modem 
societies  we  are  mode  to  feel  that  we  are 
not  important,  that  we  arc  only 
followers,  or  worse  still  consumers.  Tlic 
message  to  youtself  today  is  'if  you 
can  see  that  somcdiing  needs  doing,  pvc 
jxmrsclf  pcrmisjiion  to  do  if.  Pcrmibsiim 
fflving  is  the  kc)’.  foci  restricted  by 
liicrarchical  svsrcms  and  by  current  rules 
of  'w'hat  is  .Kccprahlc’- 

Thi.s  is  terribly  destructive  to  ouir 
creative  potenrial.  If  you  see  someone 
taking  a  Icadcislup  rote,  support  them.  If 

you  rake  a  Icaiictship  n>lc  yourself, 

* 

demand  die  loyal  support  of  your  co- 
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woriccn;  and  cxpccr  it.  I  often  think  our 
creative  potential  is  only  limited  by  our 
own  expectations. 

So  .  .  .  cxpcct^thc  best! 


Fresh  Approaches 


This  book  has  started  not  with  the  key 
concepts  of  Pcimaculture,  but  with  the 
needs  and  outputs  of  people.  If  the 
people  care  ethic  is  nor  foremost  in  aU 
our  minds,  then  any  designing  we  do 


becomes  academic  and  amoial. 

Our^obal  enWronment  and  our  social 
structuirs  arc  badly  damaged.  We  need 
ftesh  approaches  to  people  care  issues. 
Perhaps  this  chapter  has  raised  more 
questions  than  it  has  provided  answers. 
Remember  the  solutions  to  problems  of 
creating  good  human  interpersonal 
relationships  can  nes’cr  be  solved  by  the 
individual-  They  require  the  input  and 
suppon  of  each  and  ever)'  one  of  us. 

The  British  Green  Party  used  to  have 

m 

a  pamphlet  entitied  ‘Where  the 
Wasteland  Ends',  A  nice  use  of  words, 
this,  combining  the  scase  of  the 
profligacy  of  the  materialist  society  (‘the 


I 
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waste  land’)  with  that  drab  image  of  the 
earth  as  a  rubble  filled  building  nfoi 
(wasteland).  After  years  of  debate  Green 
politics  has  nor  created  the  next  stage 
‘After  the  Wasteland'.  Maybe  the  feult 
has  been  in  relying  on  the  competitivx- 
strategies  of  debate  to  create  a  solution 
In  practice  I  am  as  competitive  and 
unforgiving  as  the  next  person.  We  need 
to  appreciate  the  skills  of  synthesis,  that 
is,  borrowing  and  blending  the  best  of  all 
worlds.  We  all  need  an  atmosphere  of 
encouragement  if  w'c  are  to  flourish  and 
be  creative,  ^  a  society  which  preaches 
success,  feilurc  is  a  pretty'  unpalatable 
deterrent  to  being  creative.  We  can. 
how'cvcr,  do  better  than  this,  and  we 
must. 


lb  gpt  to  the  place  and  time  which  is 
truly  ‘after  the  w'astcland',  we  need  to 
develop  methods  of  exchange  between 
us  which  stop  wasting  our  own 
potential.  We  need  to  see  and  promote 
the  many  gcjod  thing}  around  us  wluch 
are  positive  and  ^creative.  We  need  to 
remember  that  every  dawn  chorus 
carries  on  regardless  of  whidi  govern¬ 
ment  is  in  power,  and  to  make  of 
ourselves  a  human  dawn  chorus. 


m 
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3  REAL  < 
WHAT 


WE  ALL  HAVE 


Capital  is  the  investment  we  make  at  the  stan  of  any  enterprise.  Every 


experience  in  life  increases  some  part  of  our  capital.  We  are  all  ‘rich*  in 

some  things,  and  we  can  all  improve  our  ability  to  succeed  by  developing 
our  capital. 


What  Is  Capital^ 

This  section  needs  a  health  cncouiagCT 
ment,  rather  as  the  opposite  of 
government  health  warning  on  dgprene 
packets.  It  would  read  something  like 
this:  ‘Do  not  panic  -  we  have 
discovered  money  is  a  useful  tool. 
Understanding  all  your  potential 
resources  can  seriously  improve  your 
health.'  If  the  mention  of  capital  or 
money  instantly  turns  you  cold,  then 
read  on,  as  this  is  directed  at  you.  If  you 
like  and  underetand  the  stuff,  vve  need 
you  ro  help  out  on  the  voyage! 

Capital  is  the  fund  of  resr^urces  which 
enables  you  to  carry  out  your  work. 
Most  people  understand  capital  as  the 
accumulated  wealth  of  an  individual  or 
company,  mauiured  in  money. 

Consider  someone  innvly  out  of  a  job, 
Wth  last  week’s  wages  clutched  in  their 
hands,  who  is  determined  tlicy  ait  never 
going  to  be  a  u'agp  slave  again.  Thc)' 
invest  their  hard-earned  mone)'  in  some 


stock  to.  become  a  market  trader.  You 
would  say  that  their  capital  was  the 
amount  of  money  they  invested.  Even 
when  that  money  is  spent  on  stock,  their 
capital  investment  remains  thc  same, 
because  the  stock  has  a  value  as  an 
They  can  cause  their  capital  to  grow  by 
investing  mon:  money,  or  b)’  leaving 
money  in  thc  business  when  thes’  make 
a  profit. 

In  conventional  accounting  thc  sums 
get  mote  compliared  as  time  goes  by, 
but  that  is  thc  essence  of  capital.  It  is,  if 
you  like,  yield  from  one  time  and  place 
which  is  not  distributed  to  meet 
individual  needs,  but  is  stored  to  make 
possible  future  yields.  The  h’;'pothcticil 
market  trader,  for  instance,  can’t  make  a 
profit  unless  they  have  stock.  Farmers 
on  rjic  orher  hand,  need  land  and  tools 
ro  grow  food.  We  can  widen  thc 
definition  of  what  is  coiwidcrcd  capital. 

If  vou  don’t  have  capital  and  you  vv-ant 

f  *  ^ 

to  create  yield,  you  will  need  to  b^, 
l>orro\v  or  .steal  capital  from  someone 
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else.  This  is  what  happeas  to  tenant 
fermcis.  The)'  pay  rent  to  landowners, 
and  maybe  borrow  monc)'  from  the 
bank  to  finance  their  machinery,  and 
even  seed.  The  people  who  own  the 
capital  -  land  and  money  -  will  make  a 
contract  with  the  tenant  fermer,  because 
thev'  can  get  a  mum  on  their  capital 
because  of  the  work  the  firmer  docs,  as 
rent  or  interest. 

Return  on  capital  is  very  important. 
Imagine  I  invest  a  million  pounds, 
dollars,  or  whatever  in  a  firm.  The 
pfD}cct  has  net  costs  of  one  thousand 
units,  and  sales  of  two  thousand  of  the 
same  units,  so  I  make  one  thousand 
units  profit.  On  one  les'cl  this  is  vcr\' 
good  -  100  per  cent  profit*  But  as  a 
return  on  capital  it’s  ver)'  poor,  only  0.1 
per  cent.  So  we  see  that  return  on  capital 
LS  important  as  a  measure  of  whether  or 


not  that  capital  is  enabling  useful  work 
to  produce  yields. 

In  Permaculturc  we  arc  alwaj's 
interested  to  make  )ield  as  large  as 
possible.  Yield,  like  capital,  can  be 
measured  in  more  wavs  than  money,  and 
non-monetar)'  yield  can  also  be  rctumed 
to  the  system  to  make  the  next  cycle  of 
productivity.  So  what  other  assets  do  we 
have  to  launch  our  Pctmaculnirc 


We  are  all  higlily  skilled  pcgplc,  arcn  r 


we?  A  trick  question  that,  as  most  of  us 
spend  a  lor  of  time  feeling  that  we  arm^f 


up  to  tltc  task  in  hand.  Whilst  the 
arc  real  enough,  the  feet  is  often 
different.  Bringing  up  children  is,  for 
instance,  one  of  the  most  demanding 
johs  you  can  have  ‘Bur  I’m  only  an 
unskilled  manual  labourer’.  You 
find,  if  you  lisr  your  skills,  that  the)' 
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arc  many  and  various.  Then'  may  go  from 
something  as  simple  as  "a  good  sense  of 


humour  (an  invaluable  asset)  toi ‘strong 
arms’,  which  arc  usebd  when  engaging  in 
Earth  repair  work.  If  you  don’t  have 
enough  of  these  sort  of  skills  personally, 
then  tlicy  have  to  be  borrowed  too,  just 
like  money. 

There  arc  all  our  other  assets.  If  you 
dedde  ro  .start  a  smalUiolding,  and  arc  a 
keen  gardener,  you’ll  find  you  have 
many  of  the  tools  you  ’re  going  to  require 
in  fiiture,  sitting  in  the  shed.  They’re 
part  of  your  capital. 

Some  assets  don’t  scrs'c  the  purposes 
for  which  we  need  the  capital  now. 
They’re  still  valuable.  You  could  trade  in 
your  priceless  complete  collccdon  of 
Led  Zeppelin  albums  to  your  local 
dealer  for  montn'  ro  buy  tools.  Even  if 
you  have  nothing  other  than  the  clothes 
you  stand  up  in,  you  stiU  have  the  asset 
of  your  own  abilities  to  tap  the  many 
other  available  sources  of  capital  that 
cxi.st  -  capital  in  the  broadest  scn,sc. 

What  Does  Capital  Need.^ 

It  needs  taith,  that  people  bclics'c  it  is  oi 
\*aluc  Modern  English  Tee’  and 
’pccuniarj'’’  are  nvo  words  deritned  horn 
difiercnt  sources  relating  to  monc>’.  Fee 
comes  friim  Old  English  "fcoh\  and 
pecuniar\'  fhani  Latin  ‘pccu’.  In  late 
usage  both  words  mcfint  Tvcalth’,  bur  in 
tile  early  part  of  those  two  cultures,  the 
words  meant  ‘cattle*.  A  pcrsotf.s  status 


could  be  mca.surcd  by  the  size  and  health 
of  their  hexd  of  cattle.  The  cattle-wealth 
system  would  not  work  if  someone  did 
not  bchcv'c  in  it.  Vegetarians  arc  unlikely 
to  accept  cattle  as  payment,  nor  would 
Hindus  who  believe  in  the  beasts  as 
sacred,  and  therefore  beyond  ownership. 

Sometimes  capital  assets  arc  perceived 
as  valueless  became  their  value  is 
mistakenly  rnksed.  One  fiicnd  is  making 
some  fine  mahogany  fiirniturc  from  old 
school  laboratory  desk  tops.  Tlic 
demolidon  contractor  was  going  to  bum 
them  as  nibbish.  All  of  us  have  valuable 
skills  and  personal  attributes  which  we 
don’t  know'  about,  or  don’t  qtike 
bclic%'c  in.  We  somedmes  need  outside 
help  to  recognise  w'har  we  have,  and  this 
goes  for  communidcs  as  well  as 
individuals. 

Capital  also  needs  to  be  protcctcdfrom 
predators.  Ifyourcatdc  die  oftiisca-sc.  or 
your  tools  go  rusn'  in  the  rain,  dieir 
v-alue  is  diminished,  ‘Ciirrenct'*  as  a 
word  for  money'  reminds  us  that  capital 
can  also  have  a  ‘usc-by  date^.  Viaorian 
pennies  may  be  nice  to  owti,  but  they 
won’t  buy  any  sweeties  in  the  corner 
shop.  In  the  same  way  you  may  maintain 
your  tools  to  a  fine  standard,  but  they 
may  Isccomc  outmoded  and  worthless  tl 
fsomcone  invents  newer,  better  ones 
enabling  your  competitor  down  the  road 
to  do  the  same  job  in  halt  the  time  for 
half  the  price. 

Capital  US  also  w'orthlcss,  in  one  sense, 
if  It  is  not  used.  If  you  own  ten  houses, 
but  they  all  stand  empty,  then  you  arc  as 
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poor  as  the  person  with  none,  because 
you  have  no  return  on  your  capital.  If 
you  have  a  fine  brain,  but  don’t  use  it, 
your  asset  is  w'astcd.  Capital  which  isn  f 
working  is  usually  losing  value. 

Fair  Exchange  Is  No 
Robbery 

Any  ethical  system  will  aMume  that 
people  arc  going  to  engage  in  &ir 
exchange.  Parties  agree  that  what  one 
g^ves  and  the  other  receives  are 
equitable.  It  doesn’t  necessarily  mean 
that  the  opposite  sides  of  a  dc^  arc  of 
equal  value  in  a  monetary'  sense,  for 
either  side  may  accept  an  uneven 
barg^. 

It  also  means  that  where  one  part)'  has 
the  upper  hand  in  some  a.spect  of 
exchange,  such  as  setting  the  prices,  and 
having  secret  knowled^  of  the  profit 
involved,  or  holding  a  comm'odity  in 
scarce  supply,  they  do  not  take 
advantage  of  the  other  part)'. 

The  way  of  Permaculturc  is  to  develop 
all  use  of  special  expertise  in  a  colla¬ 
borative  way.  The  community  architec¬ 
ture  movement  has  sou^r  to  redress  the 
poor  deal  of  the  1960s  high-rise  building 
boom  by  building  to  specifications 
arrived  ai  bv  consultation  with  the 
community.  Although  all  parties  to  this 
*piBcess  would  probably  agree  that 
community  dcsig^i  has  a  long  way  to  go 
yet.  It  is  a  healthy  trend,  and  a  typical 
ncllection  of  Permaculturc  thinking  at 


u'ork.  Expertise  is  a  resource  to  k 
shared,  not  used  to  ransom  the  client 

Is  Money  Bad^ 

TiJthy  lucre’,  ‘‘the  root  of  all  a'iP- 
doesn’t  monc)'  have  a  lot  of  nasn 
names? 

Many  people  feel  disadvantaged  be- 
caasc  they'  have  little  fiec  (or 
‘disposable’)  money'.  Without  capital  toi 
increase  the  yields  available  for  their 
iLsagc,;  they  feel  tied  to  their  present  wav 
of  life,  although  they  would  like  it 
otherwise.  Many'  people  also  feel  dis¬ 
advantaged  because  they  do  not  under¬ 
stand  money  and  the  way  it  worb. 
Anyone  can  Icam  to  understand  monc)', 
and  can  make  monq'  work  for  them. 
The  hard  part  is  to  look  at  our  distress 
around  money,  sec  why  it  arises,  and 
deal  with  it  in  a  positive  way. 

Accepting  these  statements  is  a  good 
start: 

1  Money  is  not  bad,  it  is  completely 
neutral,  bemg  just  a  tool,  People  can 
use  it  well  or  badly,  and  create  &ir  or 
evU  things  with  it.  but  money  itself  is 
without  motivation,  and  can  there¬ 
fore  be  neither  good  nor  bad. 

2  Money  is  a  complete  confidence 
trick.  That  is,  as  long  as  we  all  believe 
in  it,  it  works  fine  The  moment  then: 
is  a  mass  movement  of  disbelief  it 

uj  work. 
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Coinage  has  existed  for  tliousands  of 


If  no-one  was  taking  the  gold  out  of 


years.  Our  present  monc)*  system  has  its 
origin  in  pn>missory  notes  issued  by 
Venetian  merchants  in  the  Middle  A|^. 
The  traders  of  the  Mediterranean  relied 
on  gold  as  a  standard  of  value  to  enable 
trade  to  break  out  of  the  physical 
limitations  of  barter.  If  you  wanted  a 
commodity,  you  could  offer  something 
valuable  you  had  in  exchange,  or  pay  in 
gold  ‘to  the  value  of  the  commodity, 
agreed  by  negotiation.  The  vendor  then 
took  your  gold,  and  spent  it  elsewhere, 
cither  on  personal  needs,  or  on  funher 
trachng.  The  object  wasn’t  necessarily  to 
make  a  profit  (although  that  was 
desirable),  but  to  trade  something  of 
which  you  had  a  surplus,  for  something 
which  you  lacked. 

Merchants  at  sea  were  alw-ays  at  risk 
that  their  gold  would  be  stolen  by 
pirates.  The  first  bankers  wen:  people, 
w'ho  set  up  strong  vaults  and  offered  to 
guanj  gpld  for  the  merchants.  They 
pointed  our  tliar  risk  could  be  lessened 
by  paying  with  ‘proraissory  norcs’.  No 
gold  would  be  moved  by  the  merchants. 
They  would  ‘pay’  with  a  note  giving  the 
redpienr  the  right  to  collect  gold  firom 
the  merchant's  banker. 

In  time  the  notes  achie\*cd  identical 
value  to  the  gold,  as  the  recipient  could 
simply  pay  someone  else  with  tlia  sgmc 
piece  of  paper.  sccurit)’  was 

maintained  when  banks  w'crc  sited  in 
powcrftil  dry  states  who  would  defend 
the  stable  trade  on  which  thetr  wealth 
depended . 


the  vault,  the  bankers  could  quietly  lend 
it  elsewhere,  and  charge  interest.  In 
other  words,  they  could  make  a  profit 
lending  something  that  w^asn’t  even 
theirs.  Soon  the)'  realised  they  could  ju.sr 
write  promissory  notes  for  the  loans,  as 
long  as  cvcrs'onc  didn’t  come  knocking 
at  the  door  at  once  to  ask  for  their 
money  back. 

Banks  had  learnt  to  create  money  our 
of  nothing,  and  charge  people  for  the 
privilege  of  having  it.  Thc\'  could  also 
chargic  people  who  did  have  ir  for 
looiong  after  theirs.  This  all  sounds  to<i 
cas)'  -  but  rest  assured  that  it  ts  long 
accepted  throughout  the  world  as  feir,  It 
was  regularised  in  Banking  Acts  to  the 
early  nineteenth  century.  Thus  today  dl 
clearing  banks  can  lend  moncs'  up  to 
eight  times  the  stiIuc  of  tlicir  dcpf>sits. 
They  make  monq'  from  nothing. 

Now  i  don’t  want  ^ou  to  run  down 

■* 

the  road  .and  withdraw  all  your  money 
fiom  the  bank.  But  we  should  all 
understand  tliar  monej^  is  a  sawtciu  of 
lubricating  commerce,  it  is  not  a  gpd, 
gpod  or  evil,  and  it  .should  not  contirtl 
our  lives.  Tr\’  inventing  your  own 
money.  Take  a  pad  of  snntc 

coloured  crayons,  and  halt  an  hour,  and 
make  ail  the  money  you  have  ever 
djramr  of  -  it's  very  liberating.  There  is 
no  more  or  less  subsrance  to  yours  than 
any  ven,  dollar,  penny  or  rouble  that  was 
ever  minted.  It’s  just  that  people  bclieye! 

in  theirs  -  not  yours. 

Animals  which  fear  fire  acver  learn  to 
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use  it  as  a  tix)l.  It’s  the  same  with 
monev- 

m 

How  to  Create  Capital 

The  capital  which  precedes  all  others  is 
that  of  knowledge.  Many  people  in  our 
dislocated  times  feel  that  they  don’t  have 
what  they  'v'ant,  but  thc\’  don’t  quite 
know  what  that  is.  One  way  to  find  out 
is  to  train.  Read  books,  go  to  evening 
classes,  listen  to  people  calk,  or  even  just 
go  touring  in  scardi  of  people  who  arc 
■WTJrking  on  projects  which  appeal  to 
you.  Staying  in  other  communities  as  a 
working  guest  is  a  great  w'ay  of  seeing 
vour  own  life  from  a  new  perspective. 

Industrial  society  is  based  on  a 
reductionist  view  of  science.  That  is,  the 
workings  of  nature  were  understood  by 
reducing  everything  into  components. 
Many  valuable  lessons  were  learnt  by  this 
technique,  and  hugely  pou^crful  tools, 
such  as  railways  and  a  global  telephone 
.yystem  are  its  technological  results.  Tiic 
disadvantage  is  that  it  leaves  us  with  a 
culture  where  cv'ciyonc  is  supposed  to 
specialise,  and  we  feel  out  of  our  depth 
and  isolated  if  woriting  ‘outside  oiu 
field’.  By  putting  aside  this  specialist 
anirude,  w'e  can  blend  all  possible 
kiUAvIcdgc  back  to  a  growing  under¬ 
standing  t>f  the  whole, 

Even  il  a  ’sonly  doing  the  wa.shtng  up, 
the  most  l>asic  skills  can  be  swapped  for 
knrnvlcdgc.  V\  itJi  knowledge,  you  have 
otTH-thifig  to  trade.  Tiiat  miglit  be  for 


^vagcs,  or  it  might  be  for  a  business 
partnership  with  someone  who  has 
monty.  bii  c  is  ignorant  of  skills  to  pursue  ‘ 
a  chosen  ambition,  which  you  under¬ 
stand. 

Capital  can  alwray-s  be  attraacd 
making  a  financial  proposition  to 
someone  else.  The  world  is  perilously 
short  of  people  with  creative  vision.  Put 
together  your  personal  dream  in  words 
and/or  pictures  and  go  selling  the  dream. 

If  it’s  sound  enough,  and  if  you’ve 
thought  it  through  well,  people  will 
back  it. 

In  a  money  system  based  on  make- 
believe,  the  generation  of  forth  is  a  great 
producer  of  success.  It’s  nonsense  that 
one  minute  the  w^orld  is  in  recession, 
and  the  nc.vt  there’s  a  boom.  World 
resources  arc  being  depleted  compara¬ 
tively  constantly.  People’s  needs  arc 
pretty  steady  -  at  least  bv'  comparison  to 
the  violent  swings  of  world  stock 
markets  and  bank  rates.  Believe  in  your 
objective  and  keep  your  eyes  and  care 
open,  and  the  liglit  time  will  arrive. 

Don’t  worr)',  Pcnnaculrure  isn’t  a 
faith,  religion  orhcliefsii'stem.  'rhereaie 
some  more  strategies  coming  up  soon, 
to  help  it  all  happen. 

i 

How  to  Access  the 
Capital  You  Have 

Access  has  been  a  word  oi* 

in  recenr  years.  The  computer  revolu^ 

rion  shriwcd  that  we  could  UclCS’ 
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infi)rmarion  &st  and  in  huge  quantities 
to  make  more  infomted  decisions  about 
resource  management.  Radical  pro¬ 
grammes  of  action  by  people  with 
disabilities  show'cd  that  hccau.se  some¬ 
thing  was  there  it  wasn’t  necessarily 
accessible.  New  structures  need  to  be 
built  in  our  .scKJcty  to  open  up  rcs<iurccs 
which  are  barred  by  ph^riically 
inadequate  environments  or  by  restric¬ 
tive  public  attitudes.  A  closed  mind 
(‘Oh.  they’re  disabled’)  can  be  a.s  big  an 
obstacle  as  a  Hight  of  stairs  to  someone 
in  a  wheelchair.  Many  adults  who  had 
ptKir  e.\pcricnccs  of  cduc.rtii)n  as 
children  arc  able  to  make  gi>f>d  their 
disadvantage  by  accessing  .skills  and 
knowledge  tiutmgh  spcdal  retraining 
’*chcmes. 


-  WE  ALL  HAVE  WHAT  IT  TAKES 

rile  first  step  Is  to  recc^nisc  what  vou 
liavc.  Often  our  individual  resources  arc 
under-used.  Making  a  list  of  our  assent 
can  help  us  remember  to  use  them.  Next 
we  miglit  list  the  capital  w'c  require  to 
achieve  our  aims,  and  any  shortfell  wtII 
^vc  us  a  *^shopping  list’.  By  applying  the 
principle  of  gving  away  surplus,  we  can 
often  swap  things  in  plenty  for  things  we 
need.  In  Pcrmacultiu'c  circles  we  operate 
ofiers  &  requests’  buUciins  tor  people  to 
do  just  that.  Local  papers  and  radio, 
shop  windows,  and  community  centres 
an.*  all  great  places  for  this  kind  of 
exchange.  You  access  pan  of  the  capital 
you  have  to  free  up  that  which  vou 
don’t. 

Make  sure  you  maintain,  monitsDr, 
mend  and  update  all  your  capital 
periodically.  In  feet,  parr  of  rhe  ‘budget* 
of  any  household  should  be  repairs  and 
maintenance.  Often  there  are  people 
who  love  to  usfi  these  specific  skilk  if  yots 
don’t.  My  (ather-rn-law  is  a  retired 
doctor,  and  he’s  the  best  I  know  at 
sharpening  knives.  Whenever  he  s’lsits 
the  bread  knife  is  lethal  fw  weeks.  I'm 
not  .sure  I  ever  repy  him  pntperiy.  bur 
then  on  a  global  .scale  I  ni  sme  he  shares 
benefit  ot  some  kindness  I  do 
elscw'hcrf  in  mm. 

Sometimes  wt’re  frightened  lo  use  oor 
capital,  because  it’s  kepi  in  resent*  'for 
that  rainv  dav’.  Mavbc  that  w^y  we  cam 

r  *  • 

a  little  interest,  but  one  of  the  best  ways 
we  can  help  each  ivthcr  is  ti3  stop 
investing  in  ;monymous  banking 
sv'stcms,  and  to  put  our  mono*  into 


the  permaculture  way 

pracncal  schemes  with  measurable 
results.  Ethical  investment  has  a  great 
future,  and  the  day  is  not  for  off  when  we 
will  sec  big  companies  mcognising  that 
they  arc  a  common  part  of  tlic 
movement  to  make  our  mark  on  the 
planet  a  little  more  benign.  Meanwhile 
all  the  small  direct  contributions  that  are 
made  to  fixe  nuny-day  savings  from  the 
money  markets  arc  doing  a  great  job  of 
lubricadng  innoN'ativc  and  socially 
enhancing  projects. 

Alternative  Money 
Sources 


The  first  recourse  of  most  people  seeking 
money  bcj'ond  their  own  mwns  is  the 
bank.  In  practice  there  are  many  other 
sources  of  investment.  A  growing  body 
of  ethical  investment  orpnisations  oficr 
funds  for  approved  projects.  In  the 
United  Kingdom  The  Ecology  Building 
Sodct\',  Mercury'  Provident,  and  the 
Friends  Prtmdcnt  Srewmlship  Thist  ail 
fulfil  this  function.  They  all  have 
different  policies  fr>r  lending,  both  from 
the  pouit  of  vicu'  of  the  project  itself, 
and  also  relating  to  interest  rates. 

A  growing  idea  is  the  development  of 
loan  mists.  These  are  communin'  banks 

j 

w  hich  accept  deposits  from  local  people 
to  develop  specific  projccu  beneficial  to 
the  area.  Invcstois  can  either  throw  their 
money  into  the  general  pool,  or  ask  for 
ii  to  L>e  directed  m  specific  enterprises. 
Credit,  unions  arc  another  form  of  this 
idea . 


Then  there  Is  the  gift.  There  arc 


ciiarirablc  institutions  w-ho  will 
worthy  enterprises  for  ^ 

complete  funding.  This  may  be  in  th 
form  of  ‘seed  ftinding’,  that  is,  small 
sums  adequate  to  pay  the  costs  of 
assessing  the  viability  of  die  idea,  or  to 
Starr  a  ‘.snowball’  clfrxt  by  drawing  otiicr 
investment  to  it .  Other  times  gninn  will 
be  conditional  on  ftinding  being  raised 
elsewhere  ft>r  a  specified  proportion  of 
die  budget.  This  last  requirement  mav 
apply  to  commercial  borrowing,  too. 
There  is  always  the  prii'atc  bcncfactot, 
and  this  leads  to  the  third  possible  source 
of  funds. 

Your  ‘affinity  gjroup'  might  broadly  be 
defined  as  those  contacts  who  arc 


pursuing  similar  onicctivcs  to  your  ow’d, 
or  who  feel  strong  ties  because  of  Emuly 
links  or  fiiendship.  This  is  the  most 
likely  place  to  find  priviatc  benefreton. 

More  often  money  W'il!  be  lent  at  lower 

* 

nil  interest  rates,  b 
subscribers. 

Anodier  w'ay  is  to  look  for 
holders  in  your  idea.  These  people  or 
insdtutiorLs  will  lend  money',,  oof 
ncccs.sarilv  for  fixed  interest,  but  for  •* 

m 

share  of  ftiturc  profits.  It  is 
desirable  to  avoid  this  kind  o 
arrangement  if  it  gives  your  backer  i 
controlling  interest.  Responsibility  an 
control  of  any  comniuniry'  dci'clopme^i 
should  always  remain  with  the  p^^P  ^*  I 

Is  designed  to  benefit.  There  arc 

”  <11^  » 


invcsrnienr.s  po 
these  lines,  but  rhe  investment  m®! 


bc- 
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Tlic  Centre  for  Alternative 
Technology  at  Machynlleth  in 
Wales  has  raised  a  million  pounds 
on  a  share  issue  to  ethical  investors. 
By  turning  into  a  public  company 
the  centre  l.s  able  to  fund  demon¬ 
strations  ot  more  water  and  wind 
powered  machinery  to  educate  its 
annual  75  000  visitors. 


taken  along  various  legal  paths  as  far  a.s 
creating  a  public  limited  company. 

In  Britain  the  Industrial  Common 
Ownership  Movement  (TCOM)  has 
worked  oji  a  number  of*  such  projects, 
raising  large  sums  to  fond  environ¬ 
mentally  sound  ideas. 

You  can  also  raise  fonds  by  pre-selling 
an  enterprise.  Take  a  restaurant  a.s  an 
example.  We  w^ant  to  start  a  cafe,  both  to 
be  a  good  place  to  cat,  and  to  act  as  a 
focal  point  in  our  community  lor  like- 
minded  people  to  meet  and  discuss 
things.  We  do  all  our  sums  and  find  we 
need  £20  000  to  get  going-  The  bank  tell 
us  we  can  borrow  £10  000  as  long  as  we 
raise  the  other  half  ci,scw'hcre.  Prc-scllthg 
means  jarring  |icople  to  buy  our 
products  and  services  before  thev^’re 
ready.  So  we  print  twin  meal  tickets 
Worth  £20  each,  redeemable  within  the 
first  two  years’  trading.  When  we  sell  five 
hundred,  we’ve  raised  the  other  hall  of 
the  cash.  You  can  add  refinements  such 
Jis  giving  a  discount  (make  the  tickets 
worth  more  than  people  pay)*  hut 


however  you  do  ir,  the  system  has  two 
great  advantages: 

1  A  proportion  of  people  will  never 
redeem  their  rickets, 

2  If  no-one  will  pre-buy,  then  it’s  likely 
the  project  is  doomed  to  failure.  If  the 
tickets  go  like  hot  cakes,  then  it 
sounds  like  you’re  on  ro  a  winner. 
You  liavc  tested  tlic  market. 

You  could  probably  sit  down  for  half  an 
hour  and  brainstorm  a  fist  of  t^venty 
other  wa)-s  of  raising  monc)'.  There  is  a 
wide  range  of  options  available,  and  no- 
one  need  feel  chat  some  worthy  cause  is 
impossible  because  There  isn’t  the 
moncv'\  There  is  a  ^ve  shortage  of 
worthwhile  investment  oppinunitics 
for  people  who  want  their  money  to  do 
useful  work.  A  proper  business  plan  will 
always  yield  help  in  the  end  it  the 
venture  is  workable.  Tlitrc  is  not  space 
here  to  dcscrilK  how  to  make  a  such  a 
plan.  Historical  and  forward  accounts 
need  to  be  combined  with  a  wnticri 
review’  of  all  your  resources,  and  planned 
products  and  .services,  Enterprise 
agencies  will  help,  and  many  banks  ksuc 
guidelines  for  good  business  plans. 

Alternatives  to  Money 

System-s  iravfc  always  existed  which  hy- 
pas-sed  monev’.  New  sophisticated  ones 
arc  now  being  developed.  Barter 
predates  money,  and  it’s  still  pi^iblc:  if 
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I  dig  your  garden,  wiU  you  give  me  hall" 
vour  crop?  Tlic  problem  with  barter  is 
that  it's  one  to  one,  and  the  desirable 
sj'stcm  of  exchange  isn  t  always  that 
simple. 

flow  do  we  work,  barter  if  there  are 
three  or  more  of  us,  each  v^'anting 
something  fiom  one  person,  and  having 
something  that  another  t^^^nt  person 
would  find  itsefijl?  Set  up  a  local 
exchange  rniding  system  (LETS;  is  one 
answer. 

This  is  how  an  ideal  situation  works. 
Anyone  can  trade,  can  speciiy  that 
thc)f  want  to  be  paid  a  proportion  of 
their  trade  in  either  hard  cash  or  ‘green’ 
pounds,  dollars  etc.  This  enables  people 
to  be  realistic.  A  builder,  for  instance, 
could  be  paid  material.^  in  ‘real’  mone\' 
and  labour  in  ‘^cn’  money.  The  g^en 
monc)’  is  in  a  centrally  administered 


The  first  LETS  started  in  British 
■  Columbia,  Canada,  when  the 
sch(K)l  bus  service  was  threatened 
with  closure.  The  response  of  the 
community  was  to  establish  a 
system  whereby  community 

"  i# 

trading  provided  all  the  resources 
ncccs.san'  to  prosidc  and  maintain 
the  bus,  and  pay  the  driver.  Such 
a  simple  matter  as  not  being  able 
ic  get  the  kid-s  To  school  presented 
a  great  threat  to  the  community 
and  then  helped  establish  its 
integrity. 


account.  If  I  do  £100  W'orth  ofbuildj^ 
work  for  my  neighbour,  he  writes  r  ^ 
‘green’  cheque  which  I  ‘‘bank’  with  the 
administrative  office  (which  could  be  in 
another  nciglibour’s  kitchen).  This 
entered  in  both  our  accounts,  but  not 
dircaiy  connected.  In  other  wonk 
LETS  owes  me,  and  my  neighbour  owes 
LEl^. 

The  neighbour  may,  in  turn,  go  baby- 
si  rting  for  a  local  doctor,  two  nights  a 
week,  for  which  he  cams  £20  per  week 
all  in  grccti  monc\'.  In  five  wceb 
have  paid  off  my  bill.  Tlic  doctor  buys 
vcgctable.s  at  the  local  greengrocers,  who 
takes  50  per  cent  green  moneys.  She 
spends  £30  a  w'cek  there,  so  she’s  got  to 
cake  £35  a  week  in  ‘green’  money  just  to 
meet  the  rate  of  her  outgoings.  The 
doctor  charges  £20  an  hour  to  privarc 
paticnr.s,  .so  she  doesn't  have  to  do  much 
to  pay  off  her  investment,  does  she* 

Tliis  is  tlic  first  problem,  LETSsystenu 

.soon  vinctjvcr  the  gross  difierence  in 

earnings  bctw'ccn  various  types  of  work. 

And  indeed  some  people  don’t  like  to 

put  a  price  on  cvcr\'thing  they  doi  llic 

doctor  could  make  the  whole  sy'stcin 

easier  b)'  dropping  her  prices,  and  thati 

cxactlv  what  happens  where  the  system 

works  -  tlic  ‘haves’  start  to  see  how  liK 

is  for  the  *h.ivc-nors',  and  moderate  their 

demands.  Secondly,  .some  people  an: 

spenders  and  then  don't  feel  they 

anything  fu  trade,  so  they  run  up  hig 

bills.  These  people  are  short  in  na  c 

Is.  .so  the  ss'stem  tiiust  also  dcvcloj  J 

0- 

managem eni  *c)'c’  which  can  sprJt 
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- -  REAL  CAPITAL 

^imations,  and  offer  trade  skills  training 
to  get  people  out  of  debt.  Everyone  has 
^mething  useful  to  oficr. 

PeopJe  who  sell  and  refuse  to  buy  arc 
tlic  biggest  threat  to  the  system.  They 
build  up  big  balances,  whicli  at  first 
seems  great,  but  actually  they’re  freezing 
the  system  by  feiling  to  return  their 
wealth  to  the  community.  Tlicir  capital 
Isn’t  working.  The  easy  solution  is  to 
charge  interest  on  positive  balances;  5 
per  cent  per  mtmth  should  ensunr  we 
don’t  hang  on  to  our  money  too  long. 
The  interest  deducted  goes  to  meet  the 
costs  of  training  and  administration. 
Interest  chaigcd  for  basing  mone\'  in  the 
bank?  The  world  turned  upside  down 
for  cvcryonc'.s  good!  There’s  also  a  small 
levy  on  each  ttan.sacdon  to  meet  costs. 

The  last  headache  in  the  system  is  the 
administration .  However,  there  arc  now 
packa^  available  for  micro-computers 
to  run  the  whole  show. 

LETS  Ls  not  the  only  way  of  making 
your  own  monej'.  Social  Credit  Ls  an 
older  system  whereby  the  community 
invests  in  itself  the  power  to  create 
money,  in  much  the  same  v^av  as  bsnks 
have  done.  In  the  Channel  Islands,  the 
States  Parliament  of  Guemsev  made  its 

m 

own  money  issue  to  raise  fund.s  for  the 

provision  of  public  building?;.  This 

meant  that  the  communin'^  paid  for  its 

services  with  monoid  which  w’as 

f’cdccmabic  3g;ainst  serx'ices  ofltred  by 
‘Keif. 

T  here  have  been  strong  Social  Credit 
'Movements  in  Nc%v  Zealand  and  Canada 


“  WE  ALL  HAVE  WHAT  IT  TAKES 

in  the  pasx  -  indeed,  British  Columbia 
had  a  Soda)  Credit  government  lat  one 
time  -  but  all  anempts  at  making  the 
system  work  have  been  undermined  bv 
central  governments.  It  awaits  a  stronger 
public  sentiment  that  the  power  to 
create  credit  should  reside  with  the 
community,  nor  that  small  section  of 
influence,  the  banks,  before  we  can 
expect  to  see  a  change  of  heart . 


Risk  Management 

The  best  laid  schemes  o’  mice  an*  men 
Gang  aft  a-gicy  ^  ^  ( 

Robert  Burm  1759i'1796  '  '**1 

'PH 

All  these  things  will  be  as  nothing  if  v.x  'J 
arc  not  prepared  for  the  w'orst.  Ibb  i*. 
w’hat  is  meant  by  risk  management. 

Before  setting  on  any  vcimirc  there  an* 
three  measurable  levels  of  consequence* 

1  what  you  would  really  like  to 
happen 

2  tvhar  would  be  the  least  liappy  restilr 
you  would  find  tolerable  (the  brcak- 
cs'cn  point) 

3  what  could  really  go  witmg. 

It  us  important  to  plan  for  cadi  of  these 
three  cv'cntualirics. 

A  great  tool  for  this  Ls  the  ‘nolosc 
scenario’,  WTien  the  armies  of  rheworld 
train  their  militars’  leaders,  they  pvc 
them  no-w'in  sccnario-s  -  how  will  they 
react  when  cs'crything  goes  wrong? 
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Reverse  the  process,  by  listing  ev^mhing 
rhat  can  ^  wmng,  and  then  ask  yonrecU 
‘If  such-and-such  happens,  whanwill  be 
the  benefits?’  No  matter  how  dire  the 
consequence  •, (inhere  Is  alway'S  some 
benefit,  even  if  it  is  to  have  learnt  nc\'cr 
to  do  that  thing  again.  The  things  that 
do  go  wrong  arc  often  not  what  you 
expect,  but  by  looking  failure  and  fear  in 
the  lace  in  thLs  way,  in  advance  of  taking 
action,  vou  are  much  more  calmly  able 
to  deal  with  set-backs,  and  also  to  feel  a 
meafrurable  success  at  the  end  of  the  day. 

The  advantage  of  knowing  your  brcak- 
^en  point  (where  expenditure  and 
income  match)  is  that  once  you  know 
you  arc  past  this  point,  everything  is  a 
success.  You  know  you  have  succeeded, 
now'  it’s  just  a  question  of  ‘how  well?’ 
The  other  advantage  of  tills  measure  is  it 
g^ves  you  a  first  target.  ‘This  is  how'  well 
I  have  to  do  to  be  OK.  An)'thing  better 


than  this  is  great!’  You  should  also  kn 
what  you  really  w'ant,  hccausc  otheiCr 
you  will  newer  have  the  ultimate  to  ^ 
for  in  life.  As  life  is  full  of  feilurc,  chc  u*”* 
to  get  w'hat  you’ll  be  happy  with  h  ^ 
demand  the  Earth. 


If  you  can  make  one  heap  of  all  youc 
winnings 

And  risk  it  on  one  turn  of  pitch- 
and-toss. 


nnq  lose,  ana  scirr  again  at  your 


And  never  breathe  a  word  about  your 
loss. 


Rudprd  Kipling  I86^l93(i 


.  ,  .  the  chances  are  you’re  sli^tly  cri?iv’. 
‘Know  thyself  (aAnon.  c500  BQ  would 
be  a  better  stricture,  and  one  w  hich  wt 
shall  now  undertake  .  .  . 


i 
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4  making  a  personal  ^ 

STOCKTAKE  —  YOU  ARE  YOtJR 

best  asset 

Our  success  in  meeting  our  personal  nee*  and  creating  a  surplus  to  share 
wtch  others  is  crucially  dependent  on  knowledge  and  faith  in  our  own 

ability. 


" - - 

I  and  many  others,  known  and 
vmknown  to  me,  call  upon  you: 

To  celebrate  our  joint  power  to 
provide  aU  human  beings  with  the 
food,  clothing  and  shelter  they  need 
to  delight  in  living. 

To  discover,  together  with  us,  what 
SVC  must  do  to  use  mankind's  power 
to  acatc  the  humanity,  'the  dignity 
and  the  joyfulncss  of  each  one  of  us. 

To  be  responsibly  aware  of  your 
pcRonai  ability  to  c.vpn;s.s  your  true 
feelings  and  to  gather  us  together  in 
dicir  expression. 

Ivan  lUich  1967 


You 

A  stocktake  is  made  when  a  business 
to  know  hew  much  it’s  wortli., 
it  has  to  do  ex'cry  so  often  to 
the  accountants  and  die  tax 
.authorities.  This  also  {lives  valuable 


infeimation  to  the  managers  of  the 
axtcrprisc,  telling  them  what  they  have 
in  store.  It  alst)  tHIs  them  how  much  of 
their  capita)  is  tied  up  in  sttx^,  and  gjvcs;^ 
t^cm  a  chance  to  review  whether  ii^s 
doing  useful  worit  or  not.  Too  much 
stock,  and  thcT  can't  movr  ini  the 

4 

warehouse,  and.  the)’  an’t  p*X  bilk. 
Too  litdc,  and  they  have  nothihgto  trade 
with. 

We’re  going  to  do  the  same  thing  now, 
but  cum  the  spotlight  on  ouisclvei,  In 
a  w’orld  where  it’ssdcntificTo  be  cridcal, 
very  few  of  us  grow  up  with  a  teal 
understanding  of  our  worth. 
Consequently^  the  world  is  largely 
peopled  by  individuals  who  do  not 
bclicv'c  in  their  own  cipaan'  to  aftbet  the 
ftiturc  of  the  planer.  In  rcalin*  there  are 
only  individuals  like  ourselves,  no 
supennen  and  mmen  lurking  m 
corridors  of  fxwer  wdi  vast  btams 
dw’arftng  the  rest  of  us  mere  mortal.s. 
We  arc  the  best  people  to  decide  our 


the  permaculture  way 

Changp  is  Dangerous 

The  acceleration  of  change  docs  not 
meirlv  buffet  industries  or 
is  a  conoete  force  that  reaches  deep 
into  our  personal  lives,  compels  us  to 
r«  out  n^  roles,  and  confronts  us 
with  the  danger  of  a  new-  m 
powetfolly  upsetting  psjchological 

disease.  » 

Alwn  Toffler  1970 

There  arc  many  ttwls  to  help  us*  Here 

arc  a  frv\'  I  rccommend.  a'\ftcr  Freud 
came  ps)'choanal)’sis,  an  inexact  science 
at  rhe  best  of  times.  In  the  early  1960s 
a  nw  school  of  thought  formed  around 
Eric  Bcmc  in  the  United  States^  dealing 
in  ‘Transactional  Analysis^  Bcmc’ s  book 
Gatna  People  Play  and  Thomas  A  Harris’ 
book  Pm  OK  -  TotPrt  OK  were  both 
international  best  scUcr  (read  them  if 
vou  ^^’ant  to  know  more) .  The  es.scncc  of 
T.A.’  is  that  our  characters  are  very 
much  decided  in  the  first  five  ycais  of  our 
lives,  and  they'  consist  of  three  parts. 
Parent,  Adult,  Child.  The  words  have 
very'  specific  meanings  in  this  context. 

Your  Parent  is  the  stored  memorv  of  all 
j-our  early  authoritarian  experience,  and 
leads  you  to  repeat  patterns  of  managing 
l^ouiscif  and  others  which  were  practised 
M  you.  ^ur  Child  is  largely  non-verbal 
md  records  the  feelings  of  early  life. 
Repeal  situations  may  bring  up  strong 
cclin^  in  later  life  bjiscd  on  infenr 
xpcncnccs.  Your  Adult  develops  from 
he  finrr  yc:ar  on,  as  your  own  ability  to 


interpret  e.vpcricncc  and  make  conscious, 
decisions.  All  three  aspects  arc  vital  xn 
managing  t>ur  lives.  We  release  our  Child 
wdien  we  play  and  have  light-licaned 
fon,  and  when  we  arc  curioas  about  new- 
possibilities,  as  much  as  when  vve  ai^ 
frightened  by  situation.s  we  cannot 
control.  We  need  our  Parent  to  protect 
us  fitsm  danger  {‘Don’t  seep  in  ^nt  of 
moving  truffle!’),  as  well  as  to  guide  m 
in  situations  where  we  need  to  take 
charge.  We  need  our  Adult  to  make  us 
indiridual  and  inform  our  iudgcmetits. 

It’s  a  very'  important  concept  to 
understand  that  our  needs  are  being  met 
on  each  of  tlicsc  levels.  Understanding 
these  dificrent  aspects  of  ourselves  can 
help  us  see  where  we’re  \niLncrable  and 
where  we’re  strong,  and  plan 
accordingly, 

Co-counscUing  is  another  healing 
process  which  recognises  tliat  our 
natural  clear  intelligence  can  become 
clouded  by  hurt,  ‘since  human  beings 
do  not  think  in  a  sensible,  rational  way 
while  they  arc  being  hurt’  (quotations 
finm  Fuf^dauientals  €f  Ca~OiUfisslh*§ 
Manual).  It  encourages  participants  to 
‘rc-cvaluarc’  their  experience  and  to 
release  their  pent-upi  ‘clischar^’ 
subjects  that  cloud  their  thinking- 
Weeping,  sighing,  laughing,  scratching, 
shaking,  and  shounng  arc  all  way's  m 
w'hich  human  bcin^  ‘^relcasc 
tensions  which  the  experience  of  huff 
placed  upon  tlicm’.  When  this  proces-'  i 
undcEstood  we  scarr  to  welcome  these 
discharges  of  emotion  as  signs 
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another  person  are  clearing  our  minds  of 
past  hun  to  6nd  intelligent  solutions  to 
present  situations. 

If  the  relationship  bct\\'cen  two 
people  can  be  made  more  creative, 
fulfilling  and  free  of  feat;  tlien  ir 
fbUours  that  this  can  work  for  two 
relationships,  or  three  or  one 
hundred,  or,  we  arc  convinced,  for 
relationships  that  ajS^ct  entire  social 
groups,  even  narfons.  The  problems 
of  the  world  -  and  they  are 
chronicled  daily  in  headlines  of 
violence  and  despair  -  essentially  arc 
the  problems  of  individuals.  If  the 
individuals  can  change,  the  course  of 
the  world  can  change  niis  is  hope 
worth  su-sraining. 

Thomas  A.  Hams  1967 


MAKING  A  PERSONAL  STOCKTAKE 

This  manual  is  not  an  attempt  to  help 
people  ‘find  themselves;  but  it  is 
inevitable  that  anyone  who  chooses 
radical  Pcrmaculture  solutions  to 
designing  the  community  in  which  they 
live  will  have  to  deal  with  discharge 
brought  on  by  change.  People  are  in 
general  ver\^  unhapp)^  about  money, 
ownership,  power,  and  great  changes  to- 
their  patterns  of  living,  lliis  is  as  crueirf 
people  with  plenty  of  money  ^d 
possessions  as  it  is  of  poor  people.  It  s 
important  that  as  individuals  we  arc 
ready  to  separate  our  discharge  fiom  the 
reality  of  our  ability  to  act  a**  warm, 
intclii^nt,  loving  human  beings.  To 
deal  with  the  stressful  procois  of  change, 
w'c  need,  as  Lndi\;iduals,  to  be  prepared. 

Your  Skills 

This  Ls  an  exercise  firr  which  it’s  woitIi 
getting  a  ver}'  big  sheet  of  paper  ready, 
and  some  bold  writmg  implements  wiii 
help.  We’re  going  to  make  a  list  by 
‘brairvitomting;  That  is,  don’t  worry 
about  whether  your  t  houghrs  are  true  or 
nor  -  just  write  them  down.  There  arc 
many  blocks  to  thinking  creatively. 
Removing  scll^en.sonihtp  is  the  starting 
point  of  unlcasliing  our  crcaihiiy.  Now. 
write  on  the  piece  of  paper  all  your  trwti 
skills  -  notliing  is  too  silly  or 
unimportant.  Don’t  dismiss  an* thing 
because  you  ’don't  do  it  very  well’. 
Millions  of  people  an:  great  cfxrfcs  ~ 
even  if  very  kw  get  top  ratings  in  I^rcncli 

restaurant  guidcsl 
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Fed  free  to  dischaigp  like  crazy  while 
vou  do  it:  giggling*  screaming,  getting 
aw  mayT  be  vey  .ppmpriare 
responses  to  recognising  that  we  arc 
highly  skilled  people,  no  matter  what 
we’ve  been  told  by  the  conventional 
cducadonal  modds,  our  parents,  the 
boss,  our  partner ...  or  e\'cn  ourselves. 

What  did  you  get  on  your  list? 

Docs  it  indude  your  language  skills.^ 
Docs  the  list  include  your  domestic 
skills:  cleaning,  cooking,  organising, 
sewing?  Do  people  skills  feature:  child¬ 
care,  good  listener,  like  explaining 
things,  loyal  friend,  ^x)d  grand- 
dau^tcr,  and  so  on? 

Have  you  included  numeracy?  Being 

able  to  count  is  one  Icvd,  being  a 

qualified  accountant  is  another,  but 

they’re  all  skills.  What  business  skills  did 
* 

vou  list?  In  most  households  someone 

* 

docs  the  shopping  every  week  year  in, 
year  our,  and  dex'dops  a  keen  eye  for 
prices  and  the  skills  of  dcalii^  with 
suppHcis,  as  well  as  managing  a  budget 
w'hich  is  never  quite  large  enough  for  the 
demands  made  on  it.  We  all  learn  sales 
skills  to  some  degree  or  other. 

What  manual  skills  did  you  list?  There 
arc  the  things  in  w'hich  you’ve  trained, 
and  then  the  skills  you’ve  acquired 
thr<jugh  Ka\ing  to  do  a  certain  job.  That 
might  be  anuhing  from  cycle 
maintenance  to  carpentry,  digging 
througli  to  building  micro-circuits. 

llien  there’s  the  wliolc  area  of 
knowledge.  You  know  something  about 
fiBJnv  dilferent  areas  of  file,  even  if 


you’ve  never  ‘done’  the  thing  to  which 
it  refers.  That  w^ill  include  the  naturaj 
world  and  the  way  it  functions,  bask 
science  and  technology',  and  any  amv  of 
amazing  fiias  and  practices. 

I  hope  you  didn’t  forget  your 
emotional  skills:  your  sense  of  humour 
your  loving  nature,  your  ability  to 
protect  when  necessary,  and  so  on. 

Your  Needs 

Make  another  list,  and  this  time  include 
w'hat  you  need  in  lifo  Remember  that 
we  have  physical  and  emotional  needs, 
and  that  the  latter  can  be  as  real  and  as 
impoftanr  as  the  former. 

Food,  drink,  shelter,  clothing,  com¬ 
panionship,  learning,  love,  respect, 
useful  work,  w'armth,  and  so  on.  Don’t 
be  afraid  to  be  more  specific.  If  you  and 
your  femily  need  a  three  bedroom  house 
within  walking  distance  of  all  amenities 
with  central  heating  and  a  fine  view, 
then  put  that.  You  know  what  yont 
needs  arc,  and  no-one  else  does. 

Your  Physical  Assets 

To  help  you  meet  your  needs  there  arc 
also  the  nhvsicai  a,sscLs  which 


possess,  or  to  which  you  have  access. 
Tills  includes  personal  possessions,  such 
as  home,  garden,  car,  as  well  as  personal 
assets,  such  as  two  strong  arms,  good 
eyesight,  and  so  on. 

Include  here  all  the  land  access  you 
have,  rented  as  well  as  owned,  and  the 
tools  of  trade  which  you  can  use. 
glcmembcr  it*s  immaterial  whether  you 
‘own’  cvcrytliing  in  this  list.  If  there’s  a 
welding  set  in  the  community  work¬ 
shops,  and  you’re  free  to  use  it,  then  itis 
a  physical  asset.  Everyone  iminediately 
has  any  av'aibble  public  library'  network 
at  their  disposal,  so  their  book  resources 

arc  huge. 


MAKING  A  PERSONAL  STOCKTAKE 

Possible  Co-operators 

Socict)'  b  a  co-opcncivc  cxbtcncc.  There 
may  be  things  you  need  in  life  which 
aren’t  provided  by  your  personal 
resources,  be  they  skilb  or  physical 
assets.  One  of  the  saving  graces  is  that 
there  arc  others  who  can  help.  Neigh* 
hours,  relatives,  the  like-minded  person 
that  you  find  by  chance  meeting  -  all  arc 
a  rich  potential  source  of  co-visionarics, 
It’s  often  the  ease  that  life-long  Iricnds 
rcv'cal  their  unbearable  defects  to  you 
when  engiged  on  your  first  combined 
venture.  What  has  actually  happened  is 
ithat  you  have  changed  your  expectations 


8  VVb  all  arvi«  b/ having  u«Jul  relJUonships  «:th  itan,' 

I 
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of  each  other,  and  that  the  new^  role  does 
not  fit  the  old  admired  virtue:  Strangers 
can  be  entirely  fiec  of  these  prejudices  in 
each  direction.  Do  not  discount  any 
avimue  for  help. 


Any  SHortfaU? 


At  the  end  of  all  this  list  making  you  will 
find  out  what  you  want,  what  you  need, 
and  any^shoi^l  between  the  two.  Do 
the  sura  now,  and  sec  how  it  works  out. 


This  ^  what  stocktaking  is  all  about  -  a 
realistic  apprai^  of  where  you  arc  now. 


The  other  probability  i*.  that  you  h 
some  things  in  surplus.  They  may 

many  forms,  from  possessions  acoui^S 
earlier  in  life,  which  have  lost 
importance  as  your  values  (and 
size)  have  changed,  to  personal  skills 
w^hich  you  feel  arc  under-used.  Mavbc 
your  own  garden  is  completely  under 
control  and-youM  like  to  take  two^houn 
a  week  to  look  after  f someone  ekp'c 
Maybe  your  sense  of  vision,  go(«i 
humour  and  incredible  range  of  skills  is 
just  looking  for  some  woithy  eoni- 
munity'  that  needs  developing.  If  so,  it 
starts  at  your  doorstep. 


5  LOOKING  AT  NATURE 

>  *  ' 

Undersomding  how,  the  physiol  world  Is'  patterned  ils^ntial  in  getting 
ihe  ptanSt's  energies  to  vwsrk  for  us. 


Physical  Patterns 


All  living  things  belong  to  an  endless 
food  chain;  all  live  pby  feeding  on 
something  and  die  at  the  liand  of 
something  else.  Tltis  is  the  proper 
ordw  of  living  natiirc.  ^tternand 
energy  on  the  earth’s  surfecc  arc  also 
in  a  constat  state  of  flux,  passing 
difough  continuous  cycles  without 
birth  or  d&th.  Such  is  the  true  image 
of  the  universe  .  .  .  This  must  nor  be 
seen  as  a  world  of  Intense  compet¬ 
ition  for  survival,  or  of  the  strong 
eating  the  weak,  bur  as  a  united 
ifonily  of  many  members  that  live 
together  in  a  single  harmony. 

Masanobu  Fukuoka  1985 


lb  practice  Pcrmacultiire  vs’cU  it  is  not 
necessary  to  store  a  vTiSt  quantity  of  fects. 
It  is  better  to  understand  underlying 
patterns.  Ihls  g^ves  much  morr 


flexibility,  for  rather  than  know  the 
specific  remedy  for  each  and  every 
situation,  the  elements  of  many  diffident 
situations  can  be  easily  adapted' m  a 
pattern  we  know  to  be  worth  repeating. 

Observation  shows  usi  that  the  Earth 
never  stores  energy  in  living  matter  in 
scraiglu  lines.  Tlic  Datura]  flenv  of  ail 
cnergj'  is  in  curves.  Trees  which  gow 
apparendy  straight  have  gentle  lapciing 
curves  of  form,  and  spiral  in  the  gnin. 
It*s  the  same  with  sunflower  seeds  on 
the  head  of  the  flower.  And  galaxiis, 
shorelines  and  muscles. 

This  c)'clical  character  underlies  all 
natural  cncigv*  flow^  and  b  pare  of  the 
constancy  of  the  Earth*.s  corporate  life. 

4  J 

Living  organisms  flouilsit,  nor 
individuals,  but  as  demenK  in  this  flow, 
w'hich  is  planet-wide  and  of  manifeild 
Miriety*  To  relearn  our  place  on  the 
planer,  not  as  masters,  but  as  a  fife- 
sustaining  component,  w-c  need  to  study 
and  emubte  the  physical  panerns  ot 

nature. 
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The  Core  Model  a  similar  volume  to  the  pan 

ground.  The  core  model 

The  core  model  ofe  a  template  on  lo«lt  t>0'ond  what  we  can  sec  to  sc  iT 

which  the  variety  of  natural  shapes  in  a  whole  of  life.  ' 

seemingly  simple  object  can  be  seen  to 
be  marv'cUous.  Take  an  apple  core,  and 

imagine  it  seen  from  difiercnt  angles.  If  Wixid  3.nd  Water  l?^rterns 
it  were  sliced  from  top  to  bottom,  we 


would  have  a  set  of  concentric  circles. 
Cur  at  one  angle,  it  makes  a  parabola. 
Draw  round  it  while  moving  upwards, 
and  you  make  two  spirals. 

This  shape  is  a  useful  one  to  bear  in 
mind  when  looking  at  living  objects. 
Ask  twenty  people  to  draw  a  tree.  How 
many  w'ilJ  draw  a  trunk  with  leaves  on? 
Yet  a  tree  has  all  the  characteristiesjof  the 
core  model,  having  roots  w'hich  occupy 


Wc  know  that  die  power  of  wind  and 
water  is  immense,  they  have  eroded  and 
remade  the  nxks  of  our  biosphe^rc  many 
times  over.  And  yet  in  one  sense  they  ait 
very  g^-ndc  energies,  tending  to  gp  mund 
things,  rather  than  through  them.  They 
do  this  in  distina  and  pitdictablc 
patterns.  All  the  patterns  of  nature  can 
be  seen  at  both  the  ‘macro’  (large  scale) 
level  and  the  ‘micro’  (small  scale  or  local) 
level. 

Macro  movements  of  wind  and  water 
make  up  the  weather.  Cool  dimatc.s  van 
from  continental  to  maritime.  Nearer 
the  centres  of  large  land  masses  the 
temperature  reaches  greater  extremes  of 
coldness  in  winter,  and  heat  in  summer. 
Nearer  the  scalxiard  the  climate  is 
moderated  bv  the  effects  of  the  sea  as  a 
great  heat  .store  in  winter  and  cool  stoic 
in  summer,  so  the  range  of  tcmperanirc 
is  lcs.s.  Maritime  influence  extends 
further  inland  on  coasts  which  free 
pna-ailing  M-ind  directions.  These  coasc 
al.so  tend  to  be  wetter,  as  more  ijioLStiiic 
is  brought  inland  and  precipitated  frui® 
ev'aporation  over  the  sea. 

Living  in  a  temperate  climate  is  a  grra^ 
joy.  Wc  sec  such  huge  variations  lii 
colour  and  tcxrure  of  the  land.scapc.Tc 


LOOKING  AT  NATURE 


end  of  winter  ^ves  us  the  ground  nearly 
bate,  high  summer,  a  lush  humidity,  and 
autumn  the  very  special  smells  and 
colours  ot  deciduous  flora,  and  an  earth 
reclaiming  nutrients  for  the  next 
growing  season.  In  spring  new*  buds 
push  up  through  earth  and  bark  and 
there  is  promise  of  the  whole  cycle 
repeating.  What  drives  this  cycle? 

Climate  is  historically  predictable 
because  the  Earth  has  consist  wind 
patterns.  The  globe  heats  unc\'cnly. 
Since  the  molecules  of  anytliing  warm 
tend  to  expand,  the  substance  becomes 
less  dense.  Warm  air  is  less  dense  than 
cold  air,  and  so  difierences  of  air  pressure 
arc  caused.  The  air  moves  as  wind  6x)m 
high  pressure  to  low  pressure  regions. 
Between  40  and  60  degrees  North  or 
South  of  the  equator,  which  means  die 
majority  of  die  habitable  cool  lands  of 
the  Earth,  the  pressure  is  predominandy 
low,  drawing  U'arm  winds  from  the  sun 
side,  and  cold  winds  from  the  shade  side. 
Polar  and  equatorial  regions  tend  to  be 
at  higher  prc.ssurc,  and  so  their  profiling 
winds  blow  away  to  die  tempetate  areas. 
Thc’cycle  i.s  maintained  by  air  w^armed  in 
the  tropics  rising  and  being  taken  at  high 
altitudes  to  fell,  cooled,  over  the  poles, 
and  (warmer)  at  aniund  30  degrees 
North  and  South  (the  Horse  or  desert 
latitudes). 

The  rotation  of  the  Earth  afreets  the 
pattern,  ‘Flic  prevailing  winds  in  the 
Northern  licmLsplierc  temperate  zones 
arc  South-wcsrcrlv*  and  in  the  Southern 

to  ^ 

hemisphere,  North-ca-sicrly.  In  the 


Northern  hemisphere  West  coasts  arc 
comparadvcly  wet,  and  East  coasts  dry, 
and  the  reverse  in  the  Southern 
hemisphere.  Where  warm  equatorial  air 
and  cold  polar  air  meet,  depressions 
form,  brining  changeable  stormy 
weather. 

Local  geography  distorts  this  overall 
pattern.  Mountains  and  vallc)'s  dix-urr 
airflows  and  cause  moist  air  ro  ri.se  in 
some  IfKalicics.  releasing  rain,  .and  thus 
making  less  rain&ll  in  areas  ‘in  the  tain 
shadow*  of  these  high  areas. 

Large  land  masses  increase  extremes  of 
climate  by  holding  large  lijw*pressure  air 
masses  in  summer,  and  high-pressure 
masses  in  winter.  Tills  gives  rise  to  the 
characteristic  coastani  cliilly  winds  ot 
great  plains  in  winter,  and  their  short  hot 
.summer  g^msing  seasons  which  arc  so 
prodiictixx  of  heat-loving  crojis.  like 
maize  and  tomatoes. 
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On  the  micro-scale,  water  or.  air  flow 
over  and  through  rhetlandscapc.  At  low 
velocity*  there  is  little  friction,! 
thercibre  the  patterns  of  flow  mould 
gently  round  any  obstruction .  As  speed 
increases  eddies  form  in  the  leeward  of 
the  obstacle,  where  circulation  occurs  in 
an  area  of  lower  pressure.  At  greater 
velocity  these  eddies  are  ‘ease’  into  a 
stream  flow,  making  repeated  turbulent 
patterns.  This  matters  because  air  or 
water  behind  a  shelter  can  be  very 
turbulent.  At  torrential  speed  the 
patterns  disin  titrate,  dratving  the  stream 
■aoscr  in  to  the  obtruding  body  and 
storing  highly  turbulent  flow  in  the 
Iccw'aid. 


Microclimates 

We  may  Iiavc  an  overall  climatic 
reference  for  a  site,  yet  the  detail  of  the 
site  may  alter  the  general  climate  to  cause 
especially  warm,  cold,  still,  or  windy 
areas.  It  Is  essential  in  any  drcumscance 
to  know  the  location  and  how  it 
ftincbons  tlirough  all  the  seasons  in 
relation  to  ini  surrounding  environment 
bcfrire  applying  a  generalised  soludon. 

Sun  Sectors 

The  sun  ri.Hcs  in  the  East  and  sets  in  the 
VVeat  only  in  poetry  and  on  two  days  of 
the  year  in  cool  latitudes.  The  rest  of  the 
time  it  changes  its  relative  posiriem  daily 


as  the  Earth  rotates  at  an 


it.  So  in  midsummer  wc  hav 
day  and  in  midwinter  the  sho^|T^ 
The  nearer  the  pole  you  live,  the  '* 
are  the  extremes. 

The  extretnes  are  more  noticca^j^.  * 
the  Northern  hemisphere  because 
land  masses  extend  nearer  the  polj 
Tiena  del  Fuego,  the  renowned  spot  {ijr 

inhospitable  climate  and  ilast  landfall  in 
South  America,  is  only  at  the  cquiv-alcnt 
latitude  to  Moscow,  Newcastle 
(England)  or  Edmonton  (Canada).  The 
southernmost  town  in  New  Zealand 
would  be  the  same  latitude  as  central 
France  or  Toronto  in  the  Northern 
hemisphere. 

Whercveryou  are,  you  can  manage  the 
sun  sector  most  effectively  by  measuring 
it.  Work  out  where*  the  sun  rises  and  sen 
at  midsummer,  and  the  same  for 


midwinter.  Your  best  gnow’ing  land  will 
be  in  the  area  that  receives  frill  sun  all 
growing  season.  The  areas  that  only  havt 
partial  sun  vvill  frivour  shade  tolerant 
crops,  lb  achieve  a  high  level  of  solar 
gain  in  a  building,  position  it  where 
receives  sunlight  throu^out  the 
seasons,  nor  just  in  midsummer  This 
docs  mean  knowing  your  site  well. 

Shade  measurements  for  proposeil 
structures  or  trees  can  be  measured  b) 
holding  a  tall  pole,  and  measuring  thf 
shadow  cast-  There  arc  also  solar  chans* 
and  irestruments  through  which  fo  he* 
solar  elfects.  Better  still,  visit  yourl 

planctanuin  and  ask  for  a 
tion!  Also  take  into  account  thedrflete 


zenith  of  the  sun,  that  is  its  high  point, 
which  is  rouglily  at  noon  (depending  on 
vour  time  fonc).  ‘Iliis  is  important 
i  '  bccau-sc  it  affects  angles  of  rcttcaion,  and 
means  that  neighbouring  features,  such 
as  hills,  houses  and  trees  may  shade  your 
building  in  winter  when  the  sun  b  lower, 
although  the)'  don’t  in  summer.  Most 
people  house-hunt  in  the  warm  weather. 
You  leim  much  more  of  la  site’s  limit¬ 
ations  seeing  it  in  mid-winter. 

Spirals  and  Flows 

Tlie  flowing  natuir  of  natural  energies 
should  be  observed  and  used  for  its 
benefleial  charaaerbtics.  Gardens  which 
flow  with  the  landscape  have  a  ^pcdal 
quality  to  them,  which  b  partly  to  do 
with  their  abundant  nature.  Straight  line 
growing  achieves  lower  productidty 
w'ithin  a  given  area.  Spirab,  in  particular, 
maximise  the  uscfiil  area  for  yield  by 
offering  increased  ‘edge’  effect  and  many 
more  micro-clhiiara;,  and  therefore 
more  possibilities  for  variety  tliajt 
rectangular  shapes. 

Natural  shapes  also  have  interesting 
effects  as  tegareb  tcascllarion.  This  is  the 
ability'  to  produce  shapes  which  fit  wxU 
together  ffixim  the  Latin  for  ‘‘tiles'),  and 
can  be  seen  in  snakeskin,  dried  mud,  tree 
bark,  seed  heads,  rock  fomiatlons  and 
leal'  structures.  It  appean*  that  the 
evolution  of  icsseliarcd  shapes  lias  come 
about  to  enable  cffiL  icnt  enctg)'  flows  to 
take  place  within  orj^bms.  Tliis  is 
worth  repeating  in  human  constructs. 


- LOOKING  AT  NATURE 

Bioteclmics 

This  is  a  catch-all  term  to  include  a  wide 
range  of  techniques  which  are  observed 
from  nature  and  duplicated  in  human 
systems.  At  this  point  we  often  reach 
conclusions  which  arc  not  *provd)lc’  in 
laboratories.  It  b  not  proposed  in 
Pcrmaculrurc  that  one  musr  believe 
anything  unptovablc,  but  there  b  strong 
evidence  to  suggest  that  there  arc  many 
subtle  energies  in  the  life  of  the  planet 
which  we  do  not  fullv  understand  If 

m- 

observation  shows  any  of  these  energy 
patterns  benefit  yields,  then  we  should 

surclv  use  them. 

0 

The  first  area  we  should  consider  is  the 
influence  of  the  moon  on  our  planet. 
‘The  watery  star’,  as  Shakespeare  called 
it,  has  a  measurable  influence  on  our 
.seas,  cau-sing  (ilirough  its  gravitational 
pull)  the  variation  of  tides.  Less  well- 
known  b  the  measured  effect  on  rite 
land,  wherx:  it  ha.s  been  proved  in 
land  masses  (such  a.s  North  Amcricti 
that  die  land  also  rises  and  felb  with  the 
movements  of  the  Moon  irbiive  to  die 
Eartli.  The  menstrual  cycle  in  women 
(during  which  the  water  content  of  the 
body  rises  and  felb.)  often  phases  with 
the  moon.  Scientific  proof  is  now  l>eiDg 
obtained  that  the  same  applies  to  piano 
Crop  yields  cut  ar  ftilt  moon  and  high 
ride  are  higlicr  than  othcnvbc. 

It  is  w'cll  known  in  some  cultures  that 
trees  cut  at  the  lull  mt*on  have  a  htghti 
svacer  content.  Many  peasant  agn- 
ciiirunjs  have  long  worked  on  plasiiing 
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and  hatvesring  crops  in  sequence  with 
lunar  eflects.  Rudolph  Steiner,  founder 
of  the  Anthroposophical  movement, 
w'as  asked  toi  lecture  on  agriculture  and 
in  1923  proposed  a  sj'stcm  of  grouing 
now  known  as  biodynamics.  He  implied 
that  yield  could  be  improved  b)’ 
dc\'cloping  consciousness  ot  lunar  and 
cosmic  cycles. 

Since  one  knows  instinctively  when 
one  is  in  the  presence  of  a  powerful 
personality,  or  one’s  neighbour  is  in  a 
‘prickly  mood’,  we  can  take  it  chat  we 
still  have  intact  our  primaes'al  ability  to 
sense  messages  Irom  the  Earth  and  its 


Amongst  the  vrarious  areas  of 
gjcomancy  which  been  proven  to 
work  over  time  ts  tlic  dowser’s  art. 
Do\i'scrs  have  an  ability  to  sense 
energy  horn  the  earth  through 
their  bodies,  directly  or  through 
dowsing  rods.  The  finding  of  water 
for  wells  is  one  of  the  most  useful^ 
outputs  of  this  technique.  The 
evidence  1  have  seen  is  that 
dou'sing  is  leamabic,  rather  than  a 
‘gift’.  It  IS  also  used  by  some 
people  in  discovering  lines  of 
power  in  the  landscape  (‘ley  lines’) 
and  for  contra-indicating  some 

sites  as  having  ‘bad  encr^’.  In 
C.'hmcse  pnicri«  the  arts  of  Jr^- 
fhui  relate  to  the  appropriate 
placing  of  set  tiements  throu^  this 
technique 


liviJlg  structure.  muic  wc  rn^v 

relearning  the  skills  of  I 

intuicivclv  to  these  patterns 
they  tell  us.  ^ 


Going  With  the  Flow 

An  early  pattern  to  appreciate  is  to 
with  the  flow.  Much  energy  can  ^ 
consumed  in  fighting  natural  forces, 
taming  the  elements,  pcisuadino 
oihera  to  our  point  of  view,  when 
practice  there  is  plenty  to  be  doncgping 
with  the  prc!\'alcnt  direction.  We  may 
achieve  much  more  by  finding  like- 
minded  souls  with  whom  to  travel,  than 
in  actempeing  to  convert  ociicis. 

In  any  drcumsrancc  it  is  possible  to 
find  options  which,  like  Judo  or  Aikidn, 
dissipate  the  energ)'  of  a  predator,  rather 
than  reducing  our  own  enctgy  by  direct 
conflict.  This  is  why  trees  bend  in  the 
wind,  and  survive  The  best  uindbreak 
is  the  one  wiiich  lets  the  wind  through, 
slowing  its  destructive  power,  not  the 
one  which  seeks  to  stop  it  dead. 


Ecotones  arc  the  meeting  ol 
areas  of  neighbouring  types  of 
All  patterns  of  occupation  or  behaviour 
have  edges,  and  they  ofier  a  particulariy 
rich  environment.  This  is  because 
edge  of  anything  Is  especially  nrd  ‘*1 
species,  supporting  pbnr.s»  aniniah 
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activities  from  both  its  neighbouring 
areas,  and  aiso  the  species  and  activities 
which  only  take  place  in  that  special 

zone. 

Thus  3  woodland  cd^  may  have 
canopv'  trees  {c,g.  oak,  beech)  gom 
within  the  forest,  and  all  the  edge  species 
which  favour  the  greater  light  of  the 
perimeter  (c.g.  currants,  birches,  alder 
buckthom  and  so  on).  There  will  also  be 
some  of  the  species  of  neighbouring 
grassland  or  wetland.  Here,  for  instance. 
Brimstone  butterflies  lay  their  eggs  on 
the  alder  buckthorn,  and  burrow-living 
animals  fevour  the  site  for  the  range  of 
feeding  opportunities  and  protection 
whicli  it  offers. 


Maximise  Edge 

We  can  maximise  productivity  by 
increasing  edge.  A  round  pond  has  the 
least  edge  possible  for  the  given  area.  A 
square  pond  has  slightly  more.  A  wsvy 
edge  can  double  the  edge  length. 
whcrca.s  a  .spiral-shaped  pond  could  have 
ten  rimes  the  edge  length  -  and  all  for 
the  same  surfecc  area  of  water. 

We  also  need  to  inCTca.se  edge  between 
our  different  activities,  AVhen  different 
trades,  professions  and  caring  skilU 
operate  in  isolation  we  lose  the 
oppominity  of  learning  from  each  other. 
‘Skills  cross-over'  can  do  much  to 
cniiancc  our  knowledge  by  giving  new 
tcclmiquc-s  ih»m  one  discipline  to 
another,  and  al.so  by  giving  us  a  grearcr 


KEMAP  is  a  project  where 
cn^ncers  and  designers  offer  their  j 
skills  to  work  with  health  care  f 

'i 

specialists  in  finding  technical 
solutions  for  people  with  dis¬ 
abilities.  Equipment  is  coastructed 
to  help  with  specific  difficulties^ 
tailorcd  to  the  individual.  ..dlH 


understanding  of  our  indebtedness  to 
the  work  of  others,  as  well  as  seeing  more 
of  the  beneficial  consequences  of  our 
own  output. 


Edges  operate  physically  on  the 
horizontal  plane,  but  also  verdcally 
through  buildings  and  woodland,  as 
well  as  through  rime.  Birds  singing  at 
dawn  and  dusk  arc  a  beautiful  reminder 
of  how  the  edge  between  day  and  night 
is  a  spcdal  time  for  feeding  and  >t)dal 
functions.  These  temporal  boundaries 
occur  many  times  each  day  for  different 
reasons,  and  also  in  a  compelling  rhytlun 
through  the  seasons. 


Niches 

Nature  these  variations  of  time, 
light,  space  and  climate  lofuU  .idvanragc 
by  providing  sj'Hidcs  and  functions  to 
suit  'all  these  various  changes  in  the 
environment. 

There  is  some  woodland  in  my  garden. 
As  1  write  the  trees  .irc  all  linue,  just 
coming  into  buds  and  the  snowdrop.s 
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have,  as, usual,  been  rhe  tiist  life  to  break 
the  soil.  As  their  flowers  6dc,  v^ild  girlie 
will  cmcigp,  follow'cd  by  ^lie  mustard 
and  daffodils.  Orangc-dp  Butterflies  will 
feed  on  the  girlie  mustard  as  the 
bluebells  cmcigp  and  be  gpnc  before  the 
butterbur  breaks  out  \vith  its  dinner- 
plate  leaves  to  shade  out  the  low  growing 
plants  rill  autumn.  As  the  trees  come 
into  hill  leaf,  nettles  and  comficy  will 
flourish  in  the  shade,  and  the  new  shoots 
of  blackberries  will  twine  up  the  trees  to 
provide  fruit  in  the  autumn. 

Through  ail  of  this  is  a  wnstant 
interchange  of  animal  and  bird  species, 
not  competing,  but  using  the  space  in  a 
complement^'  way.  Rabbits  and 
pheasants  graze  the  lawTi  at  different 
rimes.  Rodents  come  out  at  night.  Some 
creatures,  such  as  wagtails,  ate  seasonal 
visitors.  In  spring  the  bluerits  feed  off 
spiders’  webs  in  the  windows.  Daily  and 
seasonally  there  arc  great  variations  in 
space  usage  enabling  bats,  cats,  rats  and 
the  svholc  range  of  6una  to  find  a  space, 
although  ostensibly  many  of  the  spedtt 
an:  muniallv  exclusive. 

m 

Each  has  its  niche,  and  reminds  us  that 
we  can  design  human  needs  to  be 
accommodated  in  niches  in  nature  in  the 
same  way,  uithout  having  to  eradicate 
the  rest  of  life’s  profu.sion. 


Any  sy.siem  needs  predators.  Tradition¬ 
ally  rhey  have  a  very  bad  reputation  - 


iu.st  look  at  tlic  fr>x!  Without  them  rl, 
.-om-m  would  simply  grow  unhindip! 
to  the  exclusion  of  all  other  life, 

would  be  J  true  ecological  disaster.’'!! 
more  dispassionate  definition 
predators,  and  the  one  we  shall  use  her” 
is  that  a  predator  is  anything  xvhirK 

I  *  I  *  ^ 

reduces  yield. 

If,  in  managing  a  system  over  a  perioti 
of  rime,  we  rake  more  than  the  system 
produces,  then  we  arc  predators.  Other 
predators  may  be  seen  as  animals,  birds 
insects,  plants,  moulds,  fungi,  storm' 
cold,  heat,  too  much  or  too  little 
moisture,  subsidence,  other  people,  or 
aliens  from  outer  space,  if  you  like,  but 
only  w'hen  their  net  efifea  is  to  reduce 
yield.  Often  our  view’  of  something  as  a 
predator  is  a  fiiilurc  to  see  its  complca 
role  in  nature.  David  Stephen  {H^hknd' 
Animals)  writes,  with  marvellous  per¬ 
ception,  of  the  fox’s  oc^ional  meal  of 
lamb: 


Foxes  in  an  area  populated  by  ficiiJ 
voles  will  cat  mainly  voles  -  up  to  a 
dozen  or  more  a  day^.  We  know  that 
a  vole  weigliing  an  ounce  or  so  will  cat 
two  ounces  of  g^uss  a  day,  and  Jim 
Lockie  has  shown  that  voles  in  Wester- 
Ross  car  tw'cniy-three  pound®  pach  in 
the  winter  months.  Foxes 
cat  two  thousand  voles  a  year. 

The  implication  is  that  foxes  help  shej 

on  balance  by  protecting 


with 


There  arc  patterns  of 
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predation  which  can  be  learned  and  used 
where  necessary.  They  keep  to  the 
Jcsirablc  pattern  of  doing  as  lirtic  as 
possible,  and  they  can  be  described  in  a 
(XiarvcUous  term  learnt  from  midwitcry: 

The  Spiral  of 

Intervention 

This  pattern  was  described  by  Doroth)' 
Shipp,  a  midwife  who  taught  birthmg 
skills  when  Nancy  was  having  our  first 
child.  If  a  mother  gives  birth  with  her 
trunk  in  an  upright;  ptasirion,  ^vity  will 
help  the  baby's  head  down  the  birth 
canal  and  into  the  world.  If  she  lies  on 
her  back,  she  can  slow  down  or  stop  the 
speed  of  this  movement. 

Healtli  Service  policy'  being  that  aU 
women  should  first  think  of  having  their 
babies  in  hospital,  that’s  what  mostly 
happens  in  Britain.  Policy  is  also  to  put 
each  woman  on  a  tbct.il  monitor  for 
twenty'  minutes  on  admission.  At  the 
hospital  where  Dorothy  worked  it 
standard  procedure  to  ask  women  to  lie 
dow'n  for  this.  It  was  also  pretty  standard 
that  fitry  per  cent  of  the  equipment  was 
malfunctioning,  and  that  an  hourw'ouid 
be  nioa*  like  the  rime  required  to  check 
that  all  was  well. 

With  painful  regularity'  women  found 
that  bv  this  rime  contractions  had 
stopped.  This  cy'clc  may  eventually  lead 
to  u  consulianr  trying  Kt  induce  birth, 
and  if  this  fails  a  Gtc-sarcan  seaion  is 
perfonned  to  alleviate  fbetal  distress. 


- LOOKING  AT  NATURE 

Whilst  it’s  not  suggested  that  all  foetal 
monitoring  leads  to  Caesarean  sections, 
it’s  quite  clear,  and  medically  under¬ 
stood,  that  once  you  intervene  vou 

* 

increase  the  risk  that  further  inter¬ 
vention  will  be  necessary.  Thousands  of 
hospital  beds  are  occupied  by'  people 
with  iatrogenic  illness  -  ill-health 
caused  bv  medical  treatment. 

This  undesirable  pattern  can  occur  in 
ail  human  systems.  If  yrm  use  heavy 
a^ailtural  machinery',  then  more  hcav’y 
agricultural  machinery'  will  be  needed  ro 
rclicv'c  the  compaction  of  the  soil.  If 
your  body  is  only  u.scd  to  refined  sterile 

food,  vou  will  hav'c  low'cr  natural 

# 

resistance  to  common  infectknis.  and 
w'ill  have  to  intcrv'cnc  in  vour  food 

m 

supply  continually  to  keep  rhat 
‘hypcnic’  diet. 

So  we  can  see  a  desirable  scale  of 
intcn'cnrion.  Tlie  ideal  i.s  to  do  notliing. 
but  if  v'idd  is  still  impaired  beyond 
acceptable  limits,  implement  inicrv'cn- 
tions  on  this  scale.  Do  not  go  to  the  next 
step  unless  the  previous  one  doesn't 
work,  or  you  know  in  advance  that  it 
won't. 

\  Do  nothing. 

Example:  1  lose  five  lambs  a  year  to 
foxes.  It’s  normal 

2  Incrca-sc  ouqnit  to  com(acnsatc  fiitf 
tlie  small  (acceptable)  loss. 

Example:  I'll  up  my  titK:K  by  ten 
sheep  to  compensate  for  the  lost 

laml>s. 

3  Make  a  biological  intciv'cnrion. 
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Example:  I’ll  run  a  German  Shepherd  the  livijig  cosmos.  So  art  mccha  ' 

Dog,  with  my  sheep.  Thar  will  scare  intcrx'cntions,  although  they  may 

off  or  kill  any  foxes.  lioJc  time  to  break  down.  CbcmH 

4  Make  a  mechanical  intcrveririon.  intcrv'cntions  arc  made  so  casUy;  bui*^* 

Example:  I’ll  put  out  wire  traps  for  the  most  dangerous,  because  \vc 
the  foxes  on  their  runs.  never  measure  their  fijU  Consequence 

5  Only  as  a  last  resort,  make  a  chemical  To  dcx'clop  these  patterned  ways  of 

intervention.  thinking  we  need  only  observe  nature.  ' 

Example:  I’ll  put  poison  in  the  fox  We  can,  however;  add  to  the^  a  whole 

holes.  pattern,  which  art  directly* 

observe! blc  from  human  behaviour.  This 
Biological  intervenrions  arc  absorbed  by  is  done  in  the  next  chapter. 
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PATTERNS  IN  ALL  THINGS  4 

% 

Human  performance  develops  patterns  just  as  nature  does.  They  affect  our 
speech  and  thinking.  There  are  intangible  patterns  the  way-that  we  and 
other  living  things  behave. 
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Theoretical  Patterns 

In  the  same  way  wc  can  see  physical 
patterns  like  raindrops  on  tltc  window 
pane,  wc  can  also  find  intangible 
patterns  at  work.  A  typical  way  in  which 
these  arc  erabrcMdercd  into  our  folk 
culture  is  in  the  use  of  aphorisms;  ‘Many 
a  true  word  spoken  in  jest!,  for  one. 

Understanding  theoretical  panems 
helps  us  to  sec  aims  in  life  wWch  arc 
universal,  and  if  wc  give  them  aphoristic 
titles,  they  become  both  easy  to 
remember  and  easy  to  spot.  They 
provide  us  with  another  fnimetvork 
around  which  to  design  solutions  to 
unpredic^ble  situations. 


Patterns  of  Thinking 

Wc  dissect  nanirc  along  lines  laid 
down  by  our  native  languages. 

Benjamin  Lee  Whort  1956 


.  .  .  The  most  posidvc  effiset  of 
chang^  our  linguistic  practice  will 
be  to  destroy  the  pernicious  belief 
that  wc  have  to  be  controlled  and 
oppressed  by  our  language. 

Deborah  Carnenm  1985 

Thinking  is  always  patterned.  It  is, 
patterned  most  stion^y  b\'  our  use  of 
language.  If  the  words  and  images  we  use 
assume  that  wir  is  an  cx’eryday  unage, 
then  it  makes  war  acceptable.  If  wc 
degrade  women;  or  wc  arc  radst,  m  our 
use  of  langu;^  then  those  concepts 
travel  into  our  unconscious,  and  affect 
our  attitudes. 

All  of  us  have  an  inbuilt  conservati-sm 
resisting  change.  Switching  to  a  new' 
diet,  or  giving  up  habiLs  like  wnoking 
(alrhougli  it  poisons  our  bodies),  arc 
incredibly  hard  change  to  make,  lb 
change  a  world-wide  pattern  of 
consumption  Is  g?img  to  take  a 
concerted  effort.  The  starting  point  is  to 
recognise  that  cw  do  have  verv  patterned 
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w'ays  of  thinking?  and  to  acknowledge 

that  changp  is  difficult. 

There  arc  also  creative  patterns  of 
chinking,  which  arc  the  source  of  all  our 
leaps  forward.  Ir"s  the  ‘eureka!'  syn¬ 
drome,  the  blinding  flash  of  inspiration, 
or  at  least  the  educated  guess,  which 
sends  us  onward,  remotivated.  This 
ability  of  humans  to  suddenly  perceive 
new  directions  witli  enthusiasm  and 
commitment  is  a  pattern  worth 
enjoying. 

‘Timeless  Way  of 
Building’ 

What  we  would  wish  to  have  in  a 
changed  world?  There  is  an  indefinable 
quality  to  certain  rimes  and  places  which 
we  know  or  have  experienced,  which 
seems  hard  to  put  a  finger  on. 
Christopher  Alexander  Ls  an  American 
architect  who  has  ‘defined*  this  quality 
and  g^^'cn  us  a  process  for  recognising  its 
patterns.  He  writes: 


There  is  one  timeless  way  of  building, 
it  is  a  riiousand  years  old,  and  tlic 

same  today  as  it  has  always  been, 

*  « 

He  iclLs  u-s  to  look  for  ‘the  quality'  with 
nu  name’  and  has  dev'ised  a  ‘pattern 
language  to  be  able  to  repeat  what 
makes  that  quality  special.  Pattern 
languages  can  tic  made  for  any  parricular 
.siruation.  They  arc  based  cm  observing 
the  notable  demenm  of  the  desirable 


model,  and  checking  them  aguns,o,b„ 
instances.  Thus  in  California  theie 
particular  ty'pe  of  old  bam  which* 

common  in  the  countrv'sjdc  71,  ** 
bams  have  ‘the  quality  with  no 
Yet  the)'  can  be  measured.  The\-  hav 
predictable  numlicrs  of  aisles  and  aicha 
They  have  a  minimum  and  maximum 
width  and  length .  The  matcriak  used  ih 
their  consmtetion  ate  limited. 

The  oi^inal  builders  of  the  bams 
vv'orkcd  from  their  instinctive  knowledge 
of  the  partem.  Thq'  were  not  architects 
yet  their  understanding  of  the  building 
and  its  proposed  function,  the  character¬ 
istics  of  the  people  and  animals  who 
would  use  the  construct,  all  interleaved 
to  create  a  pattern  which  could  be 
repeated. 

Pattern  language  and  the  timdess  way 
of  building  aiuld  be  applied  to  any 
situation,  and  it  is  an  advance  to  know 
wc^may  make  aspects  of  human  systems 
have  this  special  quality.  This  tenundsus 
that  obsen'acion  and  thinking  is  pit- 
cursors  to  action  arc  wortli  the  delay.  It 
i.s  the  same  principle  as  underlies  the 


The  Oregon  Expenment  is 
on  Christopher  Alexander’s  ccam 
work,  and  used  pattern  langtwg^ 
to  redc.sign  a  hostile  univcfiin 
cam  pits  using  the  input  of  all  its 

potential  users  (some 
people),  to  create  a  person 
environment. 
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‘masterly  inactivitj'’  of  die  'Zen 
Buddhist- 


Intervention 

Wc  have  already  looked  at  the  spiral  of 
intcrv'cntion .  Minimum  intgri'cntion  b 
the  policy  wc  conscious!)'  adoptito  avoid 
the  unnecessary  work  of  repai^g 
damagp  caused  l^y  unthinking  inter¬ 
vention.  ‘Do  nothing’,  in  simple  words. 

So,  it  b  better  not  to  till  the  ground  if 
wc  can  grow  crops  without,  it  b  better 
not  to  prune  trees  if  wc  can  get  yield 
without,  it  is  better  not  to  use  up  cnctgj' 
if  wc  an  live  without.  If  wc  must 
iniers'cnc,  then  wc  do  so  as  little  as 
possible. 

Do  not  undcresdmatc,  howevee,  the 
work  required  to  build  .systems  which 
will  work  with  minimum  incervention. 
If  wc  arc  rcp^ring  a  damaged  ecology, 
there  maV  be  highly  intensive 
intervention  required  to  make  a  sv'stem 
sufficiently  fertile  that  it  will  function 
with  'little  intervention,  and  provide  the 
yields  we  need  to  live. 

Thb  is  a  pattern  to  work  tow'aids. 


Maximum  UsefiiJ 
Re^ionships 

In  Pcrmaculrurc  we  arc  looking,  not  Ibr 
the  greatest  number  of  elements, 
id  though  diversity  b  a  recommended 
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pattern,  bur  for  the  greatest  number  of 
useful,  relationships. 

Many  highly  sustainable  societies 
fonedon  on  very  few  feedstocks,  but 
make  great  use  of  the  useful  interpla)' 
between  them .  How  else  could  the  Inuit 
(Eskimos)  of  North  .America  survive  In  ^ 
the  i(^  deserts  of  the  far  North?  ,No 
product  of  their  hunting  b  wa.sted,:Tlicy 
have  an  intimate  knowlcdg!:  of  the 
resource  value  of  every  species  available 
to,  them.  They  arc  part  of  the  complex 
web  of  life  of  their  very  unforgiving 
environment. 

A  iaigc  number  of  useful  relationships 
in  a  system  makes  for  good  nsk 
management.  If  one  elcm^t  cherc 
wiU  be  several  others  which  supply  the 
same  function,  and  our  abilic\‘  to  meet 
our  needs  b  unimpaired. 

Liabilities  Into  Assets: 
^Everything  is  a  Gift’ 

‘Pattern  language’  recommends  that 
dbcemibic  patterns  be  ^ven  poetic 
names  w'hich  encapsulate  their  meaning. 
If  you  cannot  do  thb,  then  no  paocm 
exists,  says  Christopher  Alexander 
‘Evcrjthing  b  a  gilt’  b  die  centnd 

pattern  of  designing  sustainable  s)*stcnis. 

Whether  sometlting  ts  a  liabilir\‘  f tr  an 
asset  has  less  to  do  with  the  siruatitin 
than  our  pcnxpuon  of  it.  ‘Imperial 
Caesar  dead  and  mmed  to  clay,  would 
stop  a  hole  to  keep  the  wind  away , 
the  Baid.  Hvctyilting  ha.s  an  up  and  a 


t 

I 

4 


THE  PERMACULTURE  WAY - 

doxvn  side.  If  I  make  a  fortune,  then 
someone  else  must  have  paid  for  it. 
Conv'CRcly,  c\'cn  the  worst  catastrophes 
offer  some  benefit  to  someone,  some¬ 
where.  By  accepting  that  ‘cver>Thing  is  a 
oriiT'  we  stop  looking  at  situations  in  a 
ncgidvc  way,  and  \ook  for  the  positive 
gr^in  to  be  made. 

Weeds  arc  a  great  c.\amplc  of  this 
partem.  In  prevaient  western  agriculture 
weeds  arc  a  predator.  In  &cr,  the  more 
you  study  weeds  the  more  you  learn 
about  their  many  uses  as  food,  fibre,  and 
fodder,  and  also  the  more  you  realise 

that  thev  arc  vital  soil  conditioners,  and 

* 

tend  to  grow  where  their  ability  to  break 
up  soil  and  accumulate  minerals  is 
actually  doing  the  fermers^  work  for 
them. 


Diversity  of  Elements; 
Duplicity  of  Function 


Systems  which  support  a  great  variet)'  of 
species  and  constructs  have  many 
different  possibilities  for  performing 
each  function.  We  should  check  when 


designing  our  system,  howcv-cr,  that 
each  clemcnr  Is  reallv  useful.  Tliree  uses 
for  each  element  ate  a  minimum,  and 


five  preferable  Remember  that  ‘loolcs 
nice'  is  not  a  countable  use.  So  a  hedge 

tier,  a  windbreak,  a 
*uncc  and  wild  food,  fodder 


for  stock  and  bcncficia!  iasecn?.  a 
btjundary  marker,  and  a  .soil  conditioner. 
If  w'c  build  a  wall  instead,  we'll  want  It 
to  liavc  exm  u.scs,  such  as  solar  trap  for 


trained  fruit  trees,  a  gutter  to  c  I! 
rainwMtcr,  and  preferably  make  it 
another  smictiire  a,s  well. 

If  we  ha\^c  diflcninr 

clcmcnrt 

performing  the  same  Rinction,  we  hafl 
defence  in  depth.  It  matters  less  if  all 
trees  die  through  Dutch  elm  disease 
have  a  good  standing  mix  of  woodlaiid 
oak,  ash,  limes  and  so  on  to  take  their 
place.  If  our  only  climax  tree  were  elm 
then  the  result  would  be  disastrous  ’ 


Minimum  Effort  for 
Maximum  Effect 

The  trick  is  to  work  with  what  we've  got. 
If  we’re  alwa)fs  trying  to  impose  elements 
and  structures  on  systems  W'hich  already 

P 

exist  we’re  making  work  for  ourselves. 
Far  better  to  sec  how  what  exists  already 
can  work  for  us. 

'Flicrc  arc  many  techniques  available  to 
us  which  obey  this  pattern.  It’samating 
how  often,  with  a  bit  of  thouglit,  we  can 
eliminate  a  heap  of  work  and  ihtroducc 
a  different  way  of  achieving  an  effect  for 
much  less  effort.  Nature  doesn’t  make 
compost  heaps,  yet  it  effortlessly 
achieves  the  biodegrading  of 
WTistc  matter.  In  human  affiirs  we 
that  the  single  rigiic  sentence  can  achiov 
what  [touts  of  persuasion  could  not 


Stacking 

Many  of  these 
complcmcntaiy 


iEts.  Stacking 
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US  get  more  out  by  putting  less  in,  by 
thinking  in  multidimensional  terms. 

Chcmically-fcd  monocultures  often 
appear  high  )iclding  because  sign¬ 
ificantly  incrca.scd  tonnages  pass  the  taim 
gate  (dr  lactort'  gate,  or  whatever), 
.compared  to  traditional'  yields.  Look  at 
western  agriculture's  fiiwuritc  pastime  - 
wheat  growing.  What’s  the  first  thing 
you  notice  about  wheat  fields?  Thc>’’re 


flat  (or  mildly  undulating)  stretches  of 
land  showing  a  madeed  lack  of  variation- 
This  monotony  is  the  hallmark  t)t  any 
monoculture.  It's  only  working  in  tw’o 
dimensions. 


There’s  a  ncg)cct  of  vertical  space  and 
time  as  added  spaces  tbr  yield.  A  typical 
mature  deciduous  tree  has  an  jcstimatcd 


leaf  area  of  two  acres.  At  twelve-loot 
spadi^  j-ou  get  three  hundred  neev  to 
the  acre  -  so  broadlcal“  plantings,  at  that 
distance  increase  the  growing  area  sis- 
hundrcdfold  ovcf  Bare  earth-  A 
combination  of  nee  and  wheat  ctops 
may  sve  reduced  jacld  ot  each  compaied 
with  monoculture  fiirestrtf  or  wheat,  but 
the  cothbincd  yield  is  vastly  superior. 
Yield  must  be  mca.surcd  over  longer 
tenns  than  annual  cropping,  it  might 
include  also  greater  soil  health  *  resistance 
to  plant  disease,  ami  improved  wildlUc 

oppomimtics- 

Siacking  is  tvempUfied  m  natural 
forest-  Them  aa-  .species  which  inhabit 
eviry  niche  that’s  aiuilablc.  Canojw^  trees 
make  the  ‘high  fbresr',  white  oihctsgrovv 
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less  tall  and  scn'c  as  cncigy  craps  on  the 
edge  of  forest  -  not  just  the  extemaJ 
edge,  but  in  a  pioneering  role  to  reclaim 
natural  clearings  caused  by  the  death  of 
old  trees.  A  shrub  layer  taics  up  light 
and  ^und  nutrients  at  animal  height. 
Bcwecn  this  and  the  ground  itself  are 
herbaceous  plants  (annual  and 
perennial)  and  creeping  plants  which 
follow  the  surfece  of  the  ground. 
Althou^  nearly  all  plants  have  roots  in 
the  ground,  there  arc  some  whose  major 
ricld  is  spcdficalJy  below  ground. 

Through  all  these  layers  run  die 
climbers,  crossing  the  variou.s 
boundaries.  The  last  catc^ry  of  planes  is 
the  cpiphjTcs  -  plants  which  survive 
above  ground  Icv’cl,  growing  on  trees 
themselves.  Though  these  arc  more 
common  in  the  tropics  than  in 
temperate  climates,  we  can  include 
mosses  and  ferns  here. 

The  ancient  Norse  view  of  the  cosmos 
was  of  Valhalla  (the  Norse  equivalent  of 
Heaven)  in  the  upper  branches  of  the 
World  Tree,  Yggdrasil,  a  might)’  Ash. 
Humanity  occupied  the  ground  Icv^cl, 


and  Hell  was  amongst  the  mots  of  . 
tree.  The  messenger  between  Goa^'^" 
Mortals  was  a  squirrel.  This^’ 
metaphor  for  the  way  in  which  * 
has  special  places  for  aU  her  ehii  I"''"” 
Successions  in  time  make 
s).stcms  avaUable  through  nich^^ 
wide  tange  of  spedcs.  This  is  sadd™  • 
a  tcmpoiaJ  or  fourth  ditncnsiondlcL” 

“  .7"  dimension 

manifestation.  ^ 

In'- human  managed  ecosystems  this  is 

a  very'  iLscful  principle  to  apply,  f 
instance,  schools  can  become  £ 
for  adults  in  the  cv’cning,  j 
community  wliich  inves^ui  exptns 
libraries  and  sports  fecilitics  can 
them  as  w'cU  as  the  students. 
Coasequendy 


The 


cnjmd 


*  i  m 


i 

.  .  a  There  is  No  Limit  to! 
Yield 

In  any  system,  natural  or  managed,  iruj 
-ossiblc  to  introduce  more' 
What  dimeasioas  aren’t  covered  already? i 


Examples  of  plant  layers  found  In  woodland 


Canopy  trees 
Sfnall  trees 
Shrubs 

Herbaceoifi  plants 
Ground  cover 
Boots 
Olmbers 
Epiphytes 


oak.  ash,  beech 
elder,  guelder  nose,  spindle 
gorse,  broom.  hajDel 
comfrey,  foxglove,  neules 
ground  »vy,  wood  sorrel 
bluebells,  iris,  cuctoo  pint 
hone/sudde,  »vy 
moss,  lichens,  ferns 


tree 


V 


* 


Tlicitr  is  aiw-ays  -«)mc  bare  space  which 
can  be  put  to  good  purpose.  Even  in 
dense  jungle,  you  can  still  add  in  tree 
houses. 

gy  designing  consciously  using 
pcrmaculturc  principles  we  can  achieve 
all  the  yield  we  need  using  less  space,  and 
less  time.  This  leaves  more  of  the  planet 
to  revert  t£>  wilderness,  or  at  very  lea^, 
the  ability  of  cultures  with  a  rate  of 
consumption  to  function  without  .such 
girat  dependence  on  their  poorer 
.suppliers.  The  ability  to  achieve  all  our 
required  inputs  locally  is  nor  some  naive 
pipe  dream,  but  of  major  importance  in 
achicsing  a  just  distribution  of  the 
world’s  wealth.  It  is  the  only  way  to 
make  the  planet  habitable  tor  human 
beings  on  a  sustainable  basis, 
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necessary  to  take  aw'ay  all  the  business  of 
an  immoral  or  polluting  organisation  to 
right  its  direction.  If  ten  per  cent  of  its 


consumers  object  sufficiently  strongly  by 
buying  their  needs  in  horn  elsewhere, 
the  manufacturer  will  be  forced  to 


change  direction,  because  the)'  will  luvc 
lost  their  profit  margin .  This  principle  ot 


consumer  pressure  has  worked  very  well 
in  the  United  States  where  major 
providers  have  many  times  been  forced 
to  tidy  up  their  act  when  radical 
consumers  withdrew  their  custom. 


In  a  positive  sense,  it  is  not  necessary 
to  make  the  ultimate  garden  in  yuair  first 
season.  If  the  right  starting  conditions 
arc  created  it  develops  its  own 
momentum,  and  it  will  evolve  in  time  in 
the  direction  you  have  given  it. 


The  Flywheel  Effect 

In  engineering  it  is  well  known  that  the 
efficiency  of  a  rotating  power  stiurcc  can 
be  increased  by  adding  ai  flywheel.  This 
Is  essentially  an  energy'  store,  a  heat»y 
wheel  which  takes  energy'  to  get  it  going, 
but  has  such  high  momentum  that  it 
smoijths  out  peaks  and’  trough.s  in  die 
engine’s  pcrtbrmance  and  gives  a  mote 
reliable  output  performance. 

All  human  endeavour  can  be 
encouraged  to  exhibit  thts  tendency.  If 
enough  enthusiasm  or  belief  is  injeax’d 

t 

into  any  change  of  direction,  the  new 
movement  will  be  g^ven  a  momentum 
'vhich  carries  it  forward.  It  is  nof 


Start  Near 

Avoid  .scattering  your  efforts  dimly  over 
a  laiTO  area.  It’s  more  effocrivc  b>  .siart 
locally,  w'herc  your  efforts  are  under 
control,  and  where  results  arc  directly' 
observable.  So  a  neighbourhood  recyc¬ 
ling  scheme  is  far  more  likely  to  succeed 
than  trying  to  effect  a  change  of  national 
policy.  A  garden  at  your  back.  dtx»r  will 
be  more  productive  than  one  the  far  end 
of  the  lawn* 

First  achieve  y'our  objectives  on  your 
ovv'n  doLirsicp.  In  time  the  pertmeter  ol 
your  effijrts  can  be  moved  out  to  include 
a  larger  area.  Doivt  try’  and  redaim  an 
acre*  of  tt'iUcmcss  at  one  g.).  Stan  witli 
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a  tenth  of  the  plot,  get  it  under  control 
and  then  add  some  more.  Learn  to  work 
with  the  neighbours  in  your  street  before 
approaching  the  whole  town.  Cleaning 
up  the  planet  ^vilJ  be  the  natural 
conclusion  of  such  a  sequence,  founded 
in  personal  action. 


Design  Element  Template 

A  templaa*  is  just  an  outline  which  can 
be  fitted  to  certain  dificrent  situations  to 
form  a  helpful  mould.  The  design 
dement  template  is  a  useful  tool  for 
approaching  any  aspect  of  design,  as  a 
kind  of  checklist.  Every  element  in  a 
designed  human  system  can  be  anal^'scd 
for  the  following  feaors; 


What  arc  its  uses? 

What  needs  docs  it  have> 

Aa-  there  any  by-preduc^ 
covered  m  its  u.scs?  ’ 

What  would  be  an  integrated  A  ■ 
featuring  this  element? 

What  predators  will  it  attract^ 

What  species  can  I  list  for  yu- 
element? 


nod 


You  can  have  ^t  fijn  applying  this  to 
anytlung.  Stock,  for  instance,  night  be 
used  for  transport,  meat,  leather,  bone 
meal,  company,  balancing  a  grazing] 
regime,  and  providing  organic  feruliscr. 
It  will  need  food,  water,  shelter,  help  a 
birthing  times,  and  containment.  Its  by¬ 
products  might  include  methane,  animal 
noises,  and  amu.semcnt  on  dull  days.  An 
integrated  design  w^ouJd  bg  as  part  of  i 
mixed  balanced  form  or  wilderness. 
Predators  might  include  foot  and  mouth 
disease,  cattle  rustlers,  the  coliap.se  □ 
market  prices  or  poor  fences.  Spcdcs 
could  be  as  varied  as  you  like:  alpacas, 
bison,  cattle,  i^onkcys  ...  all  the  vw 
tlirough  to  y'aks  and  zebras. 

flmv  you  make  such  lists  will  depend 
on  the  situation  for  w'hich  yob  make  ir. 
but  as  a  pipmprer  this  template  wii 
ask  the  appropriate  questioas  for  any 
ncccssar)'  aspect  of  a 


7  YOUR  HOME  -  WHERE  THE 
HEART  IS 

'TTiInk  globslly,  act  locally  means  that  the  best  place  toi  start  any 
sustainable  approach  to  life  is ’at  home. 


What  Are  Homes  For? 

The  word  ‘ecology*  describes  the 
scientific  undenitanding  of  how  living 
organisms  interact  with  their  environ¬ 
ment.  Utcraiiy  ecology  means  the 
sdcncc  or  tlieory  of  home,  derived  as  it 
is  fiom  the  Greek  word,  oikos^  meaning 
hou.se-  Your  home  can  be  seen  as  many 
diflerent  concentric  arcas^  from  the 
whole  planet  down  to  the  body  in  which 
you  live.  For  now  let’s  set  the  limits  at 
the  building  in  which  you  Uve,  and  its 
immediate  .surroundings. 

Your  home  is  the  centr^  poinr  in  rime 
and  space  from  which  all  your  daily 
occupations  radiate.  Designing  your 
home  to  supply  its  own  needs  and 
consume  its  own  outputs  would  be  a 
massive  contribution  to 

r 

‘The  grand  necessity,  then,  tor  our 
i^ics,  is  to  keep  warm ,  to  keep  the  vital 
heat  in  us'.  So  Thoncau  sums  up  tli^c 
human  needs  of  ‘Shelter,  Clothing  and 


Food’,  as  he  puts  it.  FEs  book  FMiWoj 
reviews  a  two-year  experiment  in  .simple 
living,  and  is  a  valuable  insight  into  how 
mdustriaUsaiion  and  commerce  have 
driven  people  into  lives  of  virtual  .<laveiy. 
His  suggested  remedy  is  to  cunc^taie 
on  our  simple  needs,  and  so  to  make  free 
time  and  energy  for  our  spiritual  needv. 
Of  course,  mast  of  us  make  many  moa* 
demands  of  our  environment  than 
Tliorcau’s  simple  presgiprion.  I  v\ould 
list  love,  companionship,  sccuriw,  relax¬ 
ation,  education,  and  mranjngfiii  work 
as  tiling?*  which  are  also  strong  human 
needs. 

What  is  your  home  to  you?  Ls  it  a  place 
in  which  dl  these  needs  arc  met^  l>xs 
it  have  .'ihortcomings  -  ^ppmg  your 
energy,  rather  than  restoring  it?  We  otren 
talk  about  somewhere  ‘leeling  homcl)  , 
as  if  the  qualities  of  a  good  home  were 
hard  to  define  and  could  only  be  sensed. 
In  Vjc  Nitrtmi  H0t*se  Bwb  Dav*itl  Tesinon 
gives  these  criteria  it>r  a  natural  hou.*^, 
‘Health  for  the  body,  peace  for  the 
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spirit,  harmony  with  the  cnAironmcnt’ 
Few  arc  so  lucky.  Large  numbers  of 
people  live  in  flats,  rooms,  of  e'  en 
cardboard  boxes  on  the  streets  of  our 
cities.  Secondly,  we  might  all  appreciate 
the  beaudes  of  an  architect-designed 

natural  house,  but  most  of  us  would  be 
completely  without  the  means  to  own 
or  even  rent  one.  Many  people  will  have 
a  home  already  and  will  simply  want  to 
know  how  to  make  the  best  of  it.  Some 
will  be  wanting  to  find  or  build  a  home 
which  suits  their  personal  needs.  In 
addressing  such  a  wide  range  ot 
situations  we  must  look  at  an  idealised 
set  of  criteria  for  appropriate  homes,  and 
leave  the  indi\iduaJ  reader  to  shape  these 
to  their  own  circumstances. 


Where  Is  The  Best  Place 
to  Build  a  Home? 


Homes  should  be  sited  as  near  as 
possible  to  the  source  of  all  their  inputs, 
and  should  have  &cilitics  tor  coUccting 
(and  preferably  reusing)  their  outputs. 

The  first  input  Is  the  materials  used  to 
build  the  home.  This  suggests  the 
obxious  soludon  of  respecting  histoiical 
traditions  of  building  homes  from  local 
tTiaicrials,  New  techniques  in  building 
can  also  be  helpful  to  increase  the  range 
of  possible  eonsrnictioas.  Britain  and 


Ireland  show  a  huge  range  of  styles  using 
local  resources,  varying  from  area  to  area, 
^^dingon  availabilit)'.  Here  arc  some 

exa  m  pics: 


4. 


Limestone  walls,  slate 
(Pcnnincs) 

Flint  n-alls,  riled  roofe  fe.,,.. 
hamshirc)  '  ““"'E- 

Lapped  wooden  beard 
shingle  roofe  (Essex,  Kent, 

Cob  waUs  (rammed  earth  and  stone) 
thatch  rotils  (Devon  and  Comwail) 
Half  timbered  (frame)  with  wattfc 
and  daub  or  stone  infijl,  and  thatd,a|i 
roots  (Midlands) 

Rubble  walls  with  turf  roofs  (Western 


There  are  no  universal  rules  which  say 
you  may  or  may  not  use  a  given  material 
(although  planning  and  building 
regulations  in  your  area  will  have  an 
opinion).  Tlicsc  examples  show  that 
from  a  materials  point  of  view,  you  can 
site  your  house  anyAvhere,  and  find 
natural  materials  which  don’t  consume 
laig^  quantities  of  energy  to  manufectutt 
(as  kiln-fired  bricks  or  concrete  do). 

The  second  input  to  your  home  is 
you,  and  youi*  friends  and/or  fenuly,  as 
appropriate.  It  is  not  veryf  sensible  to  live 

la^  distances  from  your  plact 

of  work  and  leisure.  Ifour 
energy  is  wasted  in  the  travelling,  as  well 
as  consuming  mian tines  ol 


What  ocher  inputs  docs  your  home 
rave?  Water,  food,  fiiel,  clodungi 
iturc  —  your  list  may  be  lon^f- 
nakes  sense  to  build  homes  near 

and  fiicl  supplies. 

’t  do  this,  we  increase  tie 
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inputs  necessary  to  provide  our  needs. 

Homes  can  be  much  more  cffidcor 
simply  by  'vay  fbev’  arc  positioned, 
or  laid  out  internally.  Choice  of  building 
matenaLs  also  affects  the  health  and 
comfort  of  the  building. 

Neighbours^  and 
Extramural  Amenity 

We  need  human  company  and  the 
services  which  .satisfy  our  unmet  needs 
to  be  the  right  distance  away.  Out  of 
town  superstores  suit  those  with  big  cars 
and  big  w'aUcts: 

You  enter  a  supermarket  at  your  peril. 
*rhe  store  manager  knows  better  than 
you  do  how  you  will  behave  -  which 
way  you  will  walk,  where  you  will 
look.  And  he  exploits  his  knowledge 
with  a  ruthlessness  guaranteed  to 
shoot  .holes  In  ,y<mr  bank,  account. 

Peter  Martin  Tlie  SmHay  Thna 

November  4th  1990 

Comer  .shops  and  local  bus  services  arc 
more  human  scale,  create  more  local 
wealth,  and  serve  the  needs  of  cvcrv'onc. 

No  housing  estate  should  be  built 
without  the  basic  focilirics  needed  by  its 
inhabitants,  Noi  .such  dcv'clopment 
should  take  place  without  canvassing 
and  incorporating  the  views  ot  its  future 

inhabiianu. 


Water  Provision 

We  all  nccdvdrinkabic  water.  We  also  use 
water  for  other  needs,  such  as  washing 
ourselves,  our  clothes,  or  even  the  car, 
and  for  watering  the  garden.  Clearly  the 
water  cjualit)'  for  all  of  these  needs  docs 
not  have  to  be  the  same,  yet  municipal 
water  supplies  can  only  provide  one 
quality  of  water.  This  is  governed  bv' 
health  regulation*. 

It  is  likely  that  as  economics  inflated  by 
cheap  fossil  fuels  crumble,  qualirs’  of 
municipal  scrvicx:5  wilt  continue  to  &lt, 
Water  quality  is  a  crucial  element  of  a 
healthy  home,  and  we  should  all 
consider  how  our  homes  might  be  better 
supplied  througfi  local  rcsouices. 
including  rain  catchment  and  nrcycling, 
rather  chan  rcljing  on  the  ‘big*  systems 
of  today. 

'Ihiditionallv  houses  were  built  ptsi 
bdow«  the  ‘spring  line’.  Building  here 
offers  the  best  source  of  clear  clean  vvaiei; 
with  minimal  work  to  bring  the  water  to 
the  home.  We  shall  look  later  at  wa)**  ol 
cleansing  vvatcr  w'hich  (alls  short  on 

quality. 

Sanitation 

High  qiialuy  sanitation  was  widesf'rtad 
under  the  FUjman  Imvpin:  in  Europe, 
and  has  a  long  hiscorv’  in  lapan .  By  the 
nineteenth  Century  declining  siandanis 
caused  such  appallmg  hcaltli  thai  a 
major  cnginccrmg  of  vmiltu)'  arrange- 
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13  Section  through  temperate  landscape 


I 


mcnts  was  necessary.  It  was  a  system 
tvhich  had  the  excellent  cfiect  of  greatly 
improtnng  people’s  health.  It  Is  one 
which  we  very  much  take  for  granted  in 
the  countries  that  enjoy  such  standards. 

Unfortunately  it  requires  a  scale  of 
engineering  which  is  impossible  without 
massive  capital  input,  and  which  treats 
human  wastes  as  a  problem,  not  an  asset. 
It  also  is  a  major  consumer  of  cneigj'^  ai^ 
water  However,  even  small  terraced 
houses  can  be  structured  to  deal 
adequately  with  human  wastes  witli'^t 
external  piping  and  sewa^  works*  At  the 
not  level  up  the  benefits  of  reprocessing 


In  China  there  arc  twcnt\'  million 

■ 

.small  scale  methane  digesters 
wliich  take  human  and  animal 
wa.ste.s  from  groups  of  houses  or 
laims,  producing  compost  and 
usable  gas  as  output. 


human  u'astcs  increase  dramaticallv. 

Systems  which  waste  as  little,  water  as 
possible  are  advisable.  'There  is  no 
reason,  for  instance,  why  toilets  cannor 
be  flushed  with  water  that  has  been 
for  hand  washing.  Compost  toil 
eradicate  the  need  for  water  in  this  role 
The  separation  of  urine  and  '&cca; 
greatly  reduces  the  problem.  Urine,  a 
valuable  source  iof  potassium  and 
nitrogen,  is  easily  recycled 
garden  composting  systems,  as  it  works 
as  an  activator,  helping  the  heaps  heat  up 
and  decompose  quickly.  Faeces  needs 
much  longer  to  digest  into  iwhlc 
compost,  and  is  best  rotted  with  sawd 
and  ashes.  Such  compost  should 
be  applied  directly  to  human  food, 
is  quite  safe  to  use  for  trees  and  gre^ 
manure  c*rops.  Recycling  systems  whi  ^ 
combine  the  outputs  of  bl^ 
households  may  be  more  cficcovc 

individual  ones, 


ncvi 


but' 
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Sun  Side  and  Shade  Side 


Access 

Your  home  must  be  accessible.  You  need 
f,j  get  all  your  externally  derived  needs 
easily  inside.  Roads  arc  one  system  of 
creating  acce.ss,  but  arc  also  massive 
consumcre  of  encr^gy  in  developed  world 
culture.  Part  of  die  problem  is  that  roads 
ate  not  seen  as  multi-functional  assets. 
They  are  often  sold  as  being  ‘vi^  to 
development',  whereas  good  water¬ 
borne  and  rail  tnuisport  systems  made 
possible  the  industrial  rcv'olution,  and  so 
muse  have  worked  extremely  well,  whilst 
being  much  mom  environmentally 
benign. 

Siting  the  house  near  its  needs  is  the 
first  solution.  But  look  abo  at  roads  as 
water  collectors.  Remember  that  access 
lines  (which  may  just  be  footpaths)  are 
ficqucntly  used,  and  arc  theretbre  gpod 
places  to  put  things  which  you  do  often, 
such  as  collecting  salads. 

It  should  be  law  that  ali  public 
buildingjS  be  accessible  to  wheelchair 
users.  The  difficulties  of  building  design 
arc  equally  felt  by  parents  with 
pushchairs  and  prams.  Hcasy  and 
narrow  doors,  and  steps  are  the  chief 
otocles.  llicrc  is  litdc  need  for  any 
ground  floor  of  a  new*  building  to  be 
inaccessible  to  such  essential  wheeled 
transport.  It  can  be  harder  to  adapt  old 
huildings.  As  in  ftitua*  we’re  all  to 
have  to  Icam  to  do  without  our  cars  so 

much,  bicycle  access  is  another 

* 

important  consideration.  Space  in  the 
i'omc  to  park  all  these  human  powered 
vehicles  is  also  essential. 


To  design  well  it  is  necessary  to  obscn'c 
and  become  conscious  of  the  solar  cyclc. 
This  has  been  covered  in  Chapter  5, 
"Looking  at  Nature’.  -^1 

Shaded  porches  over  sun'  side 
entrances  will  help  to  cool  a  house  in 
summer.  Glasshouses  built  on  to  the 
building  arc  good  at  trapping  solar 
energy,  and  creating  a  buffer  to  hear  loss 
fiom  the  main  building. 

We  tend  to  tliink  of  shade  as  a 
disadvantage  in  temperate  climates.  It’s 
as  much  an  asset  as  sunshine,  and  mav 
become  more  of  one  if  global  waiming 
gets  serious.  So  place  things  approp¬ 
riately.  Coo]  larders  should  be  on  rise 
shade  side  of  the  house,  living  rtroms 
where  the  fight  and  warmth  comes  from 
the  sun.  The  importance  of  kitchens  as 
living  rooms  tends  to  be  undcrostintased 
in  modem  house  design,  being  placed 
‘at  the  back’,  often  on  the  shade  ride  oi 
the  house,  the  ‘living  room’  being 
treated  as  a  showpiece  and  placed  at  the 
ftont.  In  many  homes  the  kitchen  is 
occupied  more  of  the  time,  and  is  a 
central  workpbcc.  It  deserves  more 
prominence 


Anything  which  is  an  asset  can  also 
become  a  predator.  Fire  is  the  most 
consuming  predator  of  alf  capable  of 
Clearing  desert  ftom  plent>’  in  ^cconds. 
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Wc  arc  far  too  complacent  in  temperate 
zones  about  fire,  seeing  it  as  more  ot  a 
problem  in  hot  arid  lands.  In  fact  laigc 
scale  fires  arc  frequent  and  hideously 
destructive  in  temperate  zones.  If,  as  I 
hope,  people  respond  to  the  threat  of 
climatic  change  by  massive  reforestation 
throughout  the  world,  then  fire  wiU 
increase  as  a  risk. 

Some  forms  of  building  coostrucoon 
are  more  liable  to  catch  fire  —  the 
prejudice  against  wooden  houses 
amongst  insurers  is  based  on  this  risk. 
However,  in  the  event  of  large  scale  fire 
the  t)'pe  of  building  is  going  to  make 
little  difference  -  ev'cn  steel  bums!  The 
best  strategy'  is  understanding  what  fire 
docs,  and  acting  accordingly.  Fire  will 
run  with  the  wind,  and  will  fevour  going 
uphill.  So  houses  should  be  protected 
against  fire  on  the  dowmbill  and 
windward  sides. 

Certain  foliage  is  fire  resistant,  hence 
the  old  practice  of  growing  Sempervmtm 
on  roofs,  and  their  common  name  of 
House  Leeks.  Succulents  like  these 
retain  high  icx'cls  of  w^atcr,  so  the)'  can 
Uve  W'hcrc  there  is  little  soil  to  hold 
rainwater.  Other  plants  are  highly 
flammable,  such  as  pine  trees,  with  their 
resinous  content.  Some  broadleaved 
trees  arc  effective  at  slowing  fires  because 
.ilrhough  they  bum,  their  high  moisture 
content  cotjls  the  blaze. 

A  trtc-hnee  belt  around  the  house  will 
reduce  the  ri.sk  from  burning  in  nearby 
w'orxllaiuJ,  Ponds  between  the  home 
and  the  direction  of  risk  arc  anorlicr 


safcn-  measure.  In  short,  don’t  di 
file  as  a  design  consideration! 


Winds 


thd 


In  cool  cUmates  tvinds  show 
variation.  In  temperate  maritime  Zn 
the  prevailing  winds  ate  south-wcsio 
in  the  northern  hemisphejc,  and  nortl 
easterly  in  the  southern.  These  are 
warmer  winds  which  bring  rain.  The 
colder  winds  come  from  the  north  and 
east  (nortlicm  hemisphere)  orsoutlun 
w'cst  (southern  hemisphere).  These  tend 
to  be  drier  winds  and  bring  snow’  and 
extremes  of  cold.  Colder  winds  occ 
more  frequently  in  winter  than  summer. 

The  individual  site  must  be  read  as  yod_ 
find  it.  If  we  take  the  northenj 
hemisphere  as  our  example,  it  mean*? 
that  windbreaks  will  be  needed  most 
often  in  die  .south-west  quartet;  but  i 
nortli-castcrly  directions  arc  not  p 
tected,  we  are  left  open  to  the  cold 
(albeit  Lnfixqiicnt)  vvinds.  The  answer 
TO  protea  in  each  direction.  This  has 
major  benefit,  not  just  to  crops  an 
stock,  but  also  to  energy'  efficiency 
buildings.  Reduction  of  wind  chi 
reduces  heat  loss  in  human  struenuesas 
Weil  as  living  things,  and  so  tedu'-^ 
energy  input  othenvisc  needed  w 

compensate. 

Be  careful  in  making  sun 
windbreaks  that  you  arc  not 


sidi 


iufficicn 


the  sun  in  all  its  glory-  Lcaec  s  ^ 
rotim  between  structures 


breaks  to  achicv'c  solar  gfiin,  partleukriy 
in  winter,  when  it  is  most  needed.  In 
piactice  this  is  quite  easy  as  any 
windbreak  will  slow  the  wind  for  at  least 
three  to  four  times  the  height  of  the 
wndbreak  in  a  hnnztmtal  direction. 

Frost  Topography 

Frost  tends  to  form  hardest  on  6at  hiU 
tops  and  in  x^UIcy  bottonrs.  Because  it  is 
made  by  colder  air,  which  Is  denser,  it 
flows  dfjwnhiil.  Frost  pockets  form 
where  there  are  dips  in  the  landscape 
without  outlets.  Hence  the  old  practice 
in  areas  wliicli  walled  their  fields  ol 
leaving  gaps  at  the  base  of  the  wall  in  dips 


‘to  let  the  frost  run  awav’.  Frost  will  alsoi 
lie  longest  in  places  witich  get  little  or  no 
sun,  so  shade  side  hill  slopes  arc  much 
colder  in  winter.  Housing  should  be  sun 
feeing  if  possible,  and  avoid  frost 
pockets. 

Micro-climarcs  may  break  die  g^incxal 
rule.  Some  very  northerly  parts  of 
Scotland  are  quite  fixisr-ftec  becaiLsc  of 
warm  ocean  ^currents  coming  to  the 
North  Atlantic  from  the  Gulfof  Mcxica 
Some  warm  liilly  areas  in  the  soutltcm 
temperate  band  have  notorious  frt^st 
pockets.  It  is  ais(^  gtiod  to  note  chcJfeK 
and  last  days  with  frost  each  year.  ITi*  is 
important  knowledge  for  mana^ng  the 
growing  season.  Plants  which  are  nor 
frost  hardy  need  to  be  in  as  early  as 
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*s 
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possible  to  giin  best  yield,  but  not  so 
earlv  that  a  sudden  late  frost  kills  them. 
Some  types  of  maintenance  on  the  land 
arc  best  done  before  the  first  frost. 

Many  temperate  trees  will  not 
frinction  properly  without  frost,  and 
there’s  a  sense  in  which  unseasonably 
mild  winters  feel  unhealthy,  as  if 
temperate  lands  need  good  frosts  to  kill 
off  the  bugs’,  cull  insect  populations, 
and  generally  revitalise  the  land  for  the 
next  growing  season. 


Zk>nes 

Work  is  what  we  do  every  time  we  have 
a  need  which  is  not  fiilfiUcd  by  our 
immediate  surroundings.  Picture,  if  you 
will,  Adam  and  Eve  in  the  Garden  of 
Eden.  Happy  daj-s!  Why?  Because 
there's  no  work  to  do.  Everything  the)" 
want  is  at  hand.  However,  work  can  also 
be  a  pleasurable  creative  experience.  For 
instance,  my'Ule  would  be  diminished  if 
I  never  had  the  pleasure  of  cooking 


again.  Howo-cr,  1  should  not 
cooking  a  meal  with  poor 

insufiScicnt  Kmls  and  inadequate  no”*' 
for  unappreciative  dincre. 
question  of  suitable  placement 

niie  first  step  to  achieving  \un.h 
placement'  is  to  eonsidcr  our  calendar 
actions  in  relation  to  our  cnvlronmcni” 
In  simpler  words  that  just  uicaii 
measuring  time  and  space.  |„ 
Pcrmaculnirc  we  talk  about  ‘zones. 

Zones  arc  areas  ha\ing 
time/spacc  relationships.  Some  of  o 
actions  arc  daily,  some  occur  many  rim 
a  day,  and  some  arc  less  frequent.  Orh^ 
things  may  be  done  weekly,  monthly  or 
only  at  certain  rimes  of  the  vi 
Consider  a  smallholding  -  chickens, 
orchard,  a  vegetable  patch,  a  he 
gardcn,f  and  maybe  a  finv  pigs. 

The  smallholder  may  visit  the  lioif 
garden  c\"Cty  time  chq^  cook  a  meal.  Th^' 
chickens  may  be  visited  once  a  day. 
feed  them,  and  to  collect  the  eggs.  The 
pig  may  get  two  visits  a  day,  whilst  the 
orchard  really  only  needs  to  be  seen  naff 
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and  then,  with  intensive  can:  at  pruning 
and  fifuit-picklng  time. 

It  makes  sense,  therefore,  to  put  all 
these  things'  in  appropriate  order  -  that 
is,  to  put  the  tilings  you  need  to  do  most 
often  nearest  home,  and  the  things  you 
need  to  do  least  often,  furthest  away.  For 
the  sake  of  convenience  we  number  the 
2oncs  -  the  lower  the  number,  the 
neater  in  is  the  zone.  So  zone  zero  is 
home  itself,  zone  one  your  immediate 
garden,  going  out  to  zone  five  which  is 
wilderness.  The  drawing  is  an  idealised 
situarion  to  show  the  principle  -  don’t 
cepea  anyone’s  home  or  land  to  look 
aactly  like  this! 

I  Labour  Saving 

Homes  nowadays  have  labour  aving 
devices  galore.  In  1984  in  Britain  the 
percentage  of  each  household  which  had 
the  following  appliances  is  shown^a^nst 
the  product  concerned: 

And  this  doesn’t  count  all  the  shavers, 
electric  toothbrushes,  cars,  telephones, 
toastcfs  and  food  processors.  It  would  be 
a  brave  author  that  told  the  good 
citizens  of  the  developed  world  that  the)* 
could  no  longer  use  such  devices,  when 


dearly  they  tuve  saved  enormous 
amounts  of  drudger)-  in  recent  rimes.  Or 
have  they?  Have  we  not  just  transferred 
the  cost  of  these  appliances  to  some 
other  wage  earning  drudgery?  Why  is  it 
any  more  noble  to  sit  at  a  desk  pushii^ 
papers  than  rinse  nappies  by  hand? 

Domestic  appliances  may  be  approp¬ 
riate,  as  long  as  we  realise  the  true  cost 
of  ail  these  items  in  raw  materials  as  well 
as  energy  used.  The  continual  growth  of 
consumer  durables’  as  they  arc  known 
in  the  advertising  business,  caruiot, 
howev'ct;  be  regarded  as  sustainable.  The 
health  benefits  of,  for  instance,  the 
refrigerator,  arc  provable.  The  need  to 
iron  our  dothes  seems  less  so,  bur  tluit 
is  a  personal  view. 

Limiting  our  consumption  is  a  grx^d 
moral.  Can  we  really  have  these  labour 
saving  benefits,  and  still  be  taking 
rt-sponsibUity  for  our  own  needs  and 
outputs?  In  rcasrmable  amoimts, 
personal  pfij-sical  labour  is  impomini  for 
our  health  and  fitness,  and  is  lcs.s  stress- 
inducing  than  office-based  jobs. 

Mcanw'hilc  there  an  other  wavs  of 
.sa\dng  labour.  Tools  can  be  placed  on  the 
way  to  the  job.  It’s  often  more  efficient 
to  have  small  stores  of  useful  items  close 
to  hand  than  have  to  travd  to  thtdcprhs 


Percentage  of  population  in  the  UK  owning  domestic  appliances.  198o 


(source:  AGB 
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of  the  house  somewhere  to  access  the 
laigcr  store.  Kitchens  should  be  designed 
using  plans  of  the  room  space,  with 
cuu>uts  for  all  work  surfaces  and  so  on, 
which  can  be  manoeuvred  on  the 
drawing  until  distances  between  tasks  arc 
minimised. 

Houses  tend  to  be  designed  and  built 
for  average-sized  men.  It  is  often  the  case 
therefore  that  light  switches,  work 
surfaces  and  so  on,  arc  at  completely  the 
wrong  height  for  the  people  that  use 
them  most,  who  are  women,  children 
(and  sometimes  men)  of  all  shapes  and 
sizes.  If  you’re  lucky  enough  to  be 
designing  and  building  for  your  own 
needs,  a  great  way  of  saving  labour  is  to 
have  all  tlicsc  things  ftxcd  at  the  most 
comfortable  hciglit  for  yottr  household. 


Energy  Efficiency 

Encrgjr  is  used  in  the  home  to  power 
appliances,  to  provide  lighting,  to  heat 
the  space  of  the  house,  and  to  cook 
w'ith.  There  are  many  ways  in  which  we 
can  be  ftutfv  efficient  in  the  w'ay  vve  use 
energy,  and  this  follows  the  pattern  of 
reducing  personal  consumption* 

The  most  radical  energy  saving  is  to 
reduce  usage  to  nil.  'rht.s  can  be  achies'cd 
bj'  throiving  out  all  appliances,  going  to 
bed  when  it’s  dark,  not  hearing  the 
house  and  w  caring  moa*  clothes  instead, 
and  by  caring  raw  food.  Potentially,  this 
IS  an  extremely  healthy  way  to  live  Not, 
however,  one  1  would  choose  myself. 


I 


although  tent  dwelling  has  its 


Moderate  rcdiiction  of  consnm 
the  next  option,  and  might 
thin^  like  turning  off 

they’re  not  in  use,  shutting  doots 
windows  to  prevent  heat  loss  thmj 
draughts,  and  turning  the 
heating  down  by  five  degrees.  | 

Energ)'  consumption  h  ofici, 

measured  by  cost  rather  than  by  cnciW 
units,  as  diffirrent  forms  of  cnci^  savi 


measures  arc  themselves  justifiable  ^ 
Vay-back  pe^iod^  That  is,  the  timcl  T 


takes  in  saved  energy  costs  to  — 


.  ,  the 

pnee  ot  the  alteration .  The  payback 

for  certain  measures  may  be  a  couple  of 

months,  and  for  others,  twenn'-fiil^ 

•  I 

years.  Pay-back  rimes  vary'  according  m 
the  cost  of  the  fuel  saved,  and  prices  vm; 
considerably  for  gjven  unit  of  cnc 
Irom  fuel  to  fuel, 

The  scn.sible  level  of  intervention  afi 
‘use  less'  strategics  have  been  applied  i| 


to  make  an  integrated  plan  for  cnog^ 

_  ^ 

The 


conservation  measures, 
cftcctivc  control  i.s  to  in.sulatc  the 
building  ‘envelope’.  This  term  dcscnbip* 
the  external  surfaces  of  the  ho 
Draughts  should  be  reduced,  and 


tu 


buildings  should  be  planned  to  tak* 
advantage  of  maximum  solar 
Finallv  attention  should  be 
‘comfort  levels’. 

Insulating  the  whole  envelope  is 
more  effective  than  treating  one 
(c.g.  loft  insulation)  in  i.solation. 

smglc  most  effective 
measure  for  remperate  climates.  ^ 


f 

I 


I 
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solar  giin  autumn  and  spring 

^ther.  Insulation  t>f  external  w-alLs  and 
under  floors  is  just  as  imponant. 
Draught  exclusion  works,  not  just  on 
increasing  comft)rt  levels,  but  also  by 
reducing  the  frequency  of  air  change  in 
tlic  building.  ‘Room  air  changes  per 
hour’  is  the  usual  measure  of  this  &aor. 
A  minimum  of  one  air  change  per  hour 
is  needed  for  healthy  living.  Many 
buildings  in  ctjol  climates  run  at  three  to 
ten  tames  this  rate.  Draught  stripping  of 
doors  and  windows  helps,  but  the  most 
eflective  measure  is  to  ensure  that  all 
external  doors  have  lobbies. 

Solar  gain  refers  to  the  trapping  of  the 
sun’s  heat  in  a  building.  If  insubtion  has 
taken  place  tltis  wall  happen  most 
noticeably  tlirough  grazed  areas.  Build¬ 
ing?  with  equal  windows  to  east  and  west 
arc  slightly  more  efficient  than  buildings 
with  equal  windows  to  north  and  south. 
The  most  efficient  distribution  is  to  have 
large  sun  side  feeing  windows  and  only 
small  or  non-existent  shade  side  lights. 

Comfort  levels  arc  affected  by  the 
‘w^anntlT  or  ‘coldness’  of  surfeecs 
internally.  Warm  surfaces  {soft  febrits, 
warm  colours)  reduce  radiant  heat  loss, 
3nd  can  give  the  same  comfort  level  at 
ambient  temperatures  up  to  30%  iow^ci; 
significantly  reducing  heating  costs.  All 
such  energy  cfficicnc)'  mca.surcs  should 
be  designed  ro'^ensun:  adequate  airfUwv, 
and  no  condensation. 

Rnally,  new'  technology  in  electric 
ii^hng  means  significant  icduaioas  in 
encigj'  consumption  are  possible  by 


The  family  of  Dr  Kevin 
Woodbridge,  general  practitioner 
on  the  island  of  North  Ronaldsay, 
off  the  north  of  Scotbnd,  w'orked 
with  architcCTs  Jacques  and  Adams  ' 
of  Bath ,  England  to  build  a  passive  .  j 
solar  house  which  meets  its  low* 
cnci^  needs  entirely  from  a  wind 
generator.  He  Is  a  keen  orni¬ 
thologist,  and  his  house  look.s  out 
over  exposed  windy  views.  If 
energy  efficient  housing  can  be 
built  in  these  adverse  conditions^  it 
will  work  anj'whcrc.  ; 

— ^ _  _  1 

using  long-life  low  wattage  lamps  which 
generate  the  same  liglit  levels  as  the  old 
tungsten  filament  bulb.  Tlicre  arc 
various  produas  on  the  market,  which 
are  all  rcbiivcly  expensive  to  fit,  bui  arc 
much  cheaper  in  the  long  run.  In 
average  home  usage  these  wdll  pay  for 
themselves  wdthin  rv\’o  years.  Then 
there’s  alw'ays  making  your  mvm  candles 
or  oil  lamps  .  .  . 

NaturaJ  Materials 

Legionnaire’s  disease,  and  the  ‘sick 
building  syndrome  ha\T  highlighted 

worries  of  many  people  that  building 
products  commonly  itscd  in  the  past  iirc 
not  appropriate  in  a  healthy  building. 
Asbestos  went  some  years  ago  (dtough 
there’s  plenty  of  it  lurking  in  odd  corncre 
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still).  Bur  all  sorts  of  laminates  and 
chemical  products  have  been  showm  to 
desradc  and  ^vc  off  undesuablc  Ituncs. 
Others  may  have  very  undesirable  side 
products  in  their  manufecrurc,  or 
become  lethal  g?s  generators  in  the  event 
of  a  ho^^  fire. 

We  can  avoid  these  risks  by  using 
natural  materials  wherever  possiblc. 
Wood.,  stone,  natural  febrics,  paper, 
waxes  and  water-based  painfe  all  offer 
softer  technolog)^  than  polystyrene, 
petroleum-based  varnishes  and  paints 
and  other  chemically  manufectured 
materials.  The  super  insularcd  house 
may  ^vc  good  energy  efficiency,  bur 
may  not  ‘breathe’  in  a  healthy  way,  so 
emphasising  solar  gain  and  light  airy' 
structures  is  energy  efficient  in  a  more 
pleasant  way. 


Construction  Ideas 

Passive  energy  efficiency  is  more 
rewarding  than  hi^  input  systems, 
cncouraguig  the  design  of  buildings 
which  by  their  nature  work  well,  rather 
than  needing  the  additional  inputs  of 
ftirthcr  technology.  Houses  built  into 
the  earth  arc  known  as  ‘bermed’ 
struCTuics, 

Underground  building  provides  a  high 
degree  ol  temperatun:  stability,  built 
into  sun  side  banks,  offering  external 
surfiicoi  in  iJjc  best  direction  for  solar 
^n,  bur  burying  all  shade  side  siir^ce.s 
in  the  ground  for  insularion.  Another 
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attractive  and  comfortable  method  is 
keep  all  solid  materials  (stone  or  bni 
and  heat  .sources  at  the  centre  of  t 
structure  and  to  surround  this  witlji 
light  open  glazed  structure.  This  ghei 
high  solar  gain,  and  the  core  of  th^ 
building  acts  as  a  heat  store. 

Building  the  house  over  animal  sh 
i.s  an  old  tradition  for  getting  fi^cc  cen 
heating. 

Building  regulations  were  incrod 
for  the  best  possible  reasons,  and  liil 
had  very  V'aricd  effects.  In  the  b 
.  innovation  has  been  tcstnVi 
conscrvatjvc  public  taste  afflj 

^ _ ^  officers  who  have  not  Ibok^ 

fiivountbiy  on  radical  building  dcsigp^^ 
There  arc  many  more  otamptes 
innovative  architecture  for  the 
Scandinavia  and  the  United  ® 
Germany,  with  iu  ‘baubiolt^'^  w  ^ 
ment,  ha.s  led  in  the  re-intro 

natural  materials,  . 

There  is  more  to  the  subject  « 


by 
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j^oiw  Koiwc  builder  than  can  be 
in  this  space.  I  hope  the 
possibilirici.  for  healthier  housing  have  at 
least  been  hinted  at,  and  that  the 
enthusiast  will  find  good  sources  for 
fiirthcr  research  in  tlie  book  list. 

Retrofit  Ideas 

Not  many  people  arc  in  a  position  to 
throw  their  home  away  and  start  again. 
How  pojisiblc  is  it  to  fit  existing  homes 
in  the  ways  talked  about  here?  Some 
areas  have  ftec  energy  consulting 
services,  and  elsewhere  there  are 
coasulcants  who  chaigc.  It  can  be  well 
worth  paying  someone  to  condua  an 
cncig)'  audit  on  a  building,  or  it  is 
something  you  can  do  yourscll'.  Various' 
bodies  advise  on  the  procedures. 
Organisations  listed  at  the  end  of  the 
book  can  help  with  further  information. 

Draughrproofing  and  insulating  lotb, 
wills,  floors  and  water  tanks  arc  the  must 
efficient  mca.sures  to  take.  Double 


Nci^bourhood  Energy  Action  is 
a  charity  which  helps  communities 
establish  programmes  to  increase 
the  cnctg\<’  efficiency  of  homes.  It 

m 

IS  particularly  moci\faicd  by  the 
energy  needs  of  the  poor  and 
elderly  svho  arc  mo.sr  at  risk  from 
hypctthcrmia,  and  fitmi  an  in¬ 
ability  to  pay  high  fuel  bills. 


gazing  may  save  up  to  ten  per  cent  heat 
loss,  but  is  so  expensive  that  the  pay¬ 
back  times  arc  very  long.  It’s  cheaper  to 
use  sccondar)^  glazing;  panels  that  fit  on 
the  inside  of  existing  windows.  Thick 
curtains  dosed  at  night  arc  another  hclpT 
When  redecorating  you  can  chouse  to 
remove  undesirable  materials  and  refit 
with  natural  ones. 


Eiirniture 

The  same  applies  to  himiture  as  for 
buildings  —  natural  materials  arc  better 
for  health  Snd  comfort,  as  w'dl  as  kinder 
to  the  environment.  The  inventive 
householder  can  find  fiimituic  from 
many  quarters.  Why  buy  expensive 
futon  bases  when  the)'  can  be  made  out 
of  rccyded  pallets?  Refuse  skips  are  a 
wonderful  source  of  other  people's  cast- 
offi.  (In  some  parts  of  the  world  it  is 
illegal  to  remove  tilings  from  skips 
without  permission.)  In  big  city  centres 
w^calthy  companies  refurnish  their 
executive  suites  and  boardrooms,  and 
throw  out  carpets  and  furmturc  that  are 
of  higher  quality  than  most  pei^plc  cm 
ever  afford  to  buy.  Second-Iiand 
furniture  shops,  old  form  sales,  house 
clearance  pieces  fi^im  removers  -  there 
are  anv  Dumber  of  sources  of  cheap  or 
free  ftitmmrc,  and  a  growing  number  •  ff 
networks  for  recydii^  unwanted  items. 

In  the  fiisT  world  we  diseaid  so  many 
things  which  in  poorer  parts  of  rhe 
world  arc  looked  on  .u  pnrtuiy 
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rcwunrcs.  A  lot  of  this  material  is  gpod 
r„oih  u>  .it  .nd  sleep  on,  or  ev  en  to 

cat  from- 

Stoves 

If  we  arc  to  rake  pcnional  responsibility 
for  our  needs,  then  the  stove  becomes  a 
rital  tool  How  can  you  keep  yourself 
warm,  apart  from  by  cuddling  up  to 

someone  else? 

Electricity  is  not  a  fuel,  but  a 
secondary  eneigy  source  derived  from 
fuels  elsewhere.  Unless  we  generate  our 
own  clectnotN^  by*  w'ind  or  water  pow  ec, 
it  is  unlikely  that  we  arc  in  a  position  to 
take  responsibility  for  prodding  our  own 
electrical  heating  and  cooking  facilities. 
Most  people  who  do  generate  their  own 
electricity  do  so  on  a  scale  large  enough 
to  power  lighting,  or  low  watcaj^ 
appliances,  but  rarely  is  home  generation 
achieved  on  the  multiple  kriow-att  level 
required  to  run  ov^ens,,  electric  cor^king 
rings  and  heating  appliances.  It  is  not  the 
most  appropriate  cncigy  source  for 
these. 

Gas  from  mains  supplies  can  be  a 
comparatively  cheap  fuel,  efiSdent  and 
rdarivdy  dean  to  bum.  We  am  produce 
gas  from  our  own  methane  generation 
plant,  bur  again  this  is  a  fairly  major  step, 
llicre  is  also  horded  gas  (propane  or 
butane),  which  is  expensive,  but  easily 
transptirted  to  places  without  mains 
•supplies.  Anyone  installing  gas  boUers 
should  comidcr  the  latest  condensing 


IS 


''Cl 


boUcr  technology, 
effiaent. 

fev  people  arc  likely  h,  .  . 
install  oil-fired  systems  tod,.,  i  ^  '‘3 
expense.  It  is 

"7  system! 

However,  then:  is  little  to  tJoS: 

as  a  fuel  in  systems  where  we 
to  take  responsibUity  fi*  i„p„B '  1 

outputs  -  unless  thcie’s  an  oU  well 
your  back  yard. 

lliis  brings  us  to  soUd  fuel.  Coal,  m 
more  especially,  smokeless  derivatives  J 
coal,  arc  efficient  ftids,  but  can  haj 
filthy  outputs.  These  fuels  burn  vcJ 
hot,  and  some  little  residue  of  the  M 
remains;  the  ^scous  outputs  aa 
however,  contributory'  to  our  atnw* 
spheric  pollution.  Anthracite  is  tW 
highest  grade,  being  nearly  pure  arboi^ 
In  descending  order  ctimc:  semi 
bituminous  or  tlrv  steam 

f 

bituminous  coal,  and  lignite,  or  b 
coal.  The  first  stage  of  coal  in  the  mil 
LS  peat.  It  docs  make  sense  to  use  in 
areas  wherc  rlrcrc  are  .surfecc  deposit 
and  where  sea  coal  u 

bc*aches.  New  5tove.s  aa* 
which  bum  the  residues  n 

completely,  and  have 

'Ibc  preferred  fed  tbf 

culture  stove  is 
Doesn’t  burning  'vood  ret 

which  fidd  to  tlic 


Ihie  And  isn’t  wiind 
file!  than  coal!  In  ^ 
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answer  is  that  wtiod  is  renewable.  If  we 


plant  and  trees  fester  than  we  use 
I  them  foi*  we  are  trapping 

gafbon  in  Uic  biomass  fester  than  we  are 
releasing  it.  If  we  use  any  of  the  other 
•  fuels  we  arc  simply  releasing  damaging 
giscs  and  making  no  attempt  to  control 
our  Input/output  cycle.  The  use  of  soUd 
'  fuel  stoves  will  give  the  option  of 
I  burning  coal  or  coal-derived  fuels  as  an 
alternative  if  wood  is  in  short  supply,  or 
j  for  short  term  increased  heat  output. 

The  important  thing  is  to  undcretand 
(;  how  to  run  stoves  efficiently, 
ft  The  open  fire  has  had  its  day.  It  is  only 
one-third  as  efficient  as  an  enclosed 
stove,  and  causes  draughts  in  rooms 
where  it  is  used.  If  you  want  tlie 
occasional  cheerful  giow^  of  an  op>en  fire, 
i  install  a  stove  witli  glass  or  opening 
l|  doors.  Stoves  should  always  be  placed  on 


A  dean  stove  wi(b  multiple  fynciFons 


an  inside  wall,  so  that  heat  is  exchanged 
as  efficiently  as  possible  through  the 
house.  Heat  passes  in  tltrcc  ways,  by 
conduction  {through  direct  contact 
only),  by  convection,  throu^  the 
passage  of  warm  air  or  waici;  and  by 
radiation,  through  the  tnuisraission  of 
wavelengths  of  radiation  which  transmit 
hear  through  dear  air,  Warming 
radiation  is  blocked  by  solid  objeas. 

Radiant  heat  offers  the  highest  comfort 
Icvd,  and  so  stoves  intended  to  hear- 
living  space  should  be  freely  viewed  from 
the  widest  possible  floor  area.  Cott\'cc- 
lion  can  be  aided  by  making  air  ducts 
from  the  room  with  the  stove  in, 
throu^  to  tidier  parts  of  the  house. 
Conduction  and  convection  combine  in 
stoves  with  integral  water  heatcre,  either 
to  proridc  hot  water  for  waslMig. 
pumped  water  for  radiator  systems,  or 
both ,  Warm  air  can  be  pumped  as  part 
of  the  either  directly  fimm  the 

stove,  or  as  a  heat  recoven'  s\'!itcm, 
extracting  warm  air  that  has  ri.scn  to  the 
top  of  the  hou.se  and  returning  it  to 
ground  floor  level.  I  hc  most  efficient 
sy.steras  incorporate  heat  stores,  These 
mav  take  several  forms,  from  undcrfltxir 
pits  of  gravel ,  rhrou^  laitre  water  tanks, 
to  a  massive  central  core,  og,  under- 

insulated  slab  floor. 

Whilst  ii  is  desirable  to  extract  as  much 

heat#  ta-s  possible  from  the  fire, 
ovcicooling  of  the  flue  gases  wall  lead  to 
inefficient  combu.srion.  This  leaves  mote 
polluting  ga-'^es  in  the  chimnet-  vent,  and 
can  lead  to  the  build-up  of  utensore  and 
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mr  in  the  chimney.  This  may  later  result 
in  chimnc}'  fires.  Wood  stoves  should  be 
run  extremely  hot  at  least  once  a  day  to 
remove  this  a*sidue.  In  theory  creosote 
can  be  collected  as  a  wood  prescrvaQvc 
fiom  a  tapped  flue  pipe,  but  in  practice, 
any  build-up  indicates  the  fire  is  not 

running  hot  enough. 

Building?  tend  either  to  the  massive  or 
the  light  scale  of  things.  Stone  and  brick 
buildings  arc  more  massive,  heat  more 
slowly,  and  stay  warm  for  longer. 
Wooden  building?  heat  and  cool  more 
quickly.  In  either  case  it  may  prove  more 
eflident  and  comfortable  to  keep  a 
constant  low  level  of  heat  input 
maintaining  a  desirable  ambient  temp- 
crarurc  than  to  be  putting  in  high 
amounts  of  fuel  at  peak  periods  and 
suffering  cold  spells  whilst  the  building 

twice  a  day. 

Waste  Usagje 


Households  should  look  to  use  their 
waste  products  as  much  as  possible. 
Oig  anic  material  can  be  composted. 
That  includes  paper,  some  febrics,  hair 
and  nail  clipping?  as  well  as  vegetable 
wastw.  Given  appropriate  systems  it  may 
tn elude  faeces  and  urine. 


It  is  no  good  lamenting  the  feilurc  of 
ItxaJ  authorities  to  rccvclc  our  waste 
products  if  we  do  not  co-operate. 
Incxcaac^y  we  see  bottle  banks,  paper 
and  pbuttic  n;c)rcling  units  and  can 
deposit  systems.  Supermarkets  have 


Of 


been  shamed  into 

responsibility  for  reducito'th^® 

consumer  society.  It  u 

suffice  change.  Hr  prefer.hr"''’ ^  ' 
Sweden,  to  ban  the  non  “  L 

energy  cost  of  continually 

them.  A  first  stage  m  planet  repair  wd 
here  IS  to  use  tiiesc  systems  cn 
lasdcally  when  offered.  We  have  to  Si 

prepared  to  sort,  our  rubbish  to  makrlr 
all  work, 

Some  local  authorities  are  gprtlng  rfjt 
message  and  returning  to  rcfii|j 
collection  systems  which  .sort  gu-bagei 
reusable  waste,  rather  than  ire 
evcr\Thing  as  junk  to  be  burned 
buried.  In  the  United  States  uifca 


corporations  arc  running  out  of  landfill 
sites.  Since  we  create  the  mess,  it’s  upHi 
us  to  clear  it  up,  and  imagin;a|f 
schemes  have  appeared  all  over  the  wndd 
for  turning  household  waste  Into  uidiU 
objects  once  again. 


Greenhou-ses  are  an  cxccllcnf 


an  artificial  climate  which  ate 
growing  .tystem.  By  using 

pralycarbtjnatc  it  has  Lnaifiiil' 

possible  to  grow  lemons  an  . 
an  ujiheated  g^cnhousc  at  ^ 

in  Scotland! 

icu  Ji 


If 


I 
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awclUngs,  offcnng  increased  solar  gain,  SecuritV 


reduction  of  hear  loss  by 
convection.  They  also  create  handy 
gudens  in  zone  zxro. 


Home  as  Garden 

This  Li.se  of  home  as  .garden  can  extend 
Avithin  the  .structure.  1  have  known 
people  grow  mu.shrogms  under  the  bed. 
Herbs  and  fresh  sprouting  for  salads  on 
the  windowsill  arc  possible  in  any  home. 
Tenement  balconies  and  city  rooftops 
arc  capable  of  producing  large  quantities 
of  food.  Every  external  wall  presents  a 
growing  opportunity  for  climbing  plants 
for  food,  or  for  training  fruit  trees  which 
will  benefit  from  die  added  heat  of  the 
adjacent  structure.  In  return  the  living 
plants  reduce  heat  loss  from  the  building 

by  breakuig  up  airflow  over  the  external 
surliicc. 


Fences  and  Boundaries 

Fences  and  boundaries  offi:r  simiW 
opportunities  ,for  high  yield.  Why  just 
plant  an  ornamental  hedge?  A  fioiiting 
will  be  quire  as  ornamental  and 
the  added  yield  of  crops  cacli 
*ummcrand  autumn.  No  fence  need  be 

hare  -  it  js  always  a  marvclloius 
1^‘rtunit),'  for  climbing  st|uashcs, 

1  pca.s,  vine  fruits  and  so  on. 


In  an  ideal  world  no^„r  would  worn 
a  out  SKunty.  Every  home  should  be 
d^ed  with  security  in  mind.  Leaving 
your  door  unlocked  can  sometime 
deter  burglars  bener  than  a  cheap  lock  - 
tentative  burglars  may  think  twice  about 
Stepping  into  a  house  where  people 
might  be  up  and  about.  Any  physical 
sccunt>-  mcasurc  may  send  an  intnuicr 
to  look  for  weaker  points  m  the  sj'stcm. 

cy  may  be  safor  going  round  to  the 
back  window  where  they  can't  be  seen 
if  you’ve  made  the  fiont  dool 
unprepiblc  If  the  worst  comes  to  the 

worst  if  s  notwiorth  confronting enrs^d 

thics^s,  it  s  for  better  to  run  awav. 

Pos.scs.sions  can  be  remade,  life  and  limb 
cannot. 

The  scale  of  intenennon  can  be 

appOed  and  offas  some  nice  biological 

solutions.  Tlicre  are  plenty  of  fcniaous 

planes  which  can  make  boundaries  very 

■ 

uninviting.  Tlie  fime  \iarictics  of  holly 
make  porcupines  look  cuddly,  and  ^w' 
quickly  into  thick  hedges.  Tlicrc  arc 
many  \"arictics  of  roses  and  edible  berries 
with  heavy'  and  painfiil  thorns. 
Blacktiiom  and  hawthorn  are  quick- 
growing  barriers.  Many  people  arc 
tempted  to  get  watch  dogg,  but  dogs 
require  a  lor  of  care  and  attention .  They 
can  also  be  a  threat  to  ont^sown  children 
as  wdl  as  to  other  fKoplc.  Geese  and 
guinea  fowl  make  fiu  more  ooLm:  and  can 
be  much  belter  gyupi**-  Gee'^c  can  be 
quite  vicious;  guinea  fowl  ate  just  noLsy, 
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bur  have  the  added  ad\'aritagp  that 
thc>'’ie  scif-roosring  and  need  very  little 
circ.  Thc>'’rc  bollf  more  acceptable  to 
eat  in*  Western  society  than  dog?^ 
offering  additional  >*icld. 

Viewpoints 

People  often  want  to  put  the  house 
where  the  view*  is.  Xhej*  dream  of  sitting 
in  front  of  the  fire  looking  out  through 
picTurfe  windows  at  great  sweeps  of 


counti^rfd..  If  there’s  a  fi„,  . 
want  to  preserve  then  mak^  ™  V'« 

spot,  somewhere  special  to  vji 
bench  or  pagoda,  but  u«il  ^ 

the  hous.  ut  rb:  ^ s 

soU’tudc  and  rcHection.  The'^'^  % 

are  always  from  the  top  of  hill.'’^ 

that’s  a  sUly  place  to  put  a  housTtpll' 
great  place  to  look  out  fom  ai 

bcj’ond  and  feel  your  connccuo,^^ 
your  community.  Tliat’s  our 
of  call. 


4 
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8  YOUR  COMMUNITY 


I# 


We  all  live  by  interaction  with 


. ^ummunit 

ties  strong  and  fruitful  is  the  next  priority  after  looking 

Is  resourced. 


our  immediate  community.  Making  these 

at  how  your  home 


t/! 


What  is  Community? 

Any  group  of  people  occupying  a 
physical  community  are  potentially  able 
to  live  as  a  community,  but  no-one  is 
gping  to  give  away  anything  to  their 
nc^tbour  unless  it  is  in  their  .self- 
interest  to  do  so.  TJiis  is  a  crucial  distinc- 
oon.  Communities  which  wtjrk  on  the 
human  level  do  so  because  people  know 
that  thq^  derive  individual  benefit  from 
die  oxganisadon  of  the  community,  not 
because  they  hav’e  an  altruistic  belief  in 
it  being  'better’. 

Poverty  is  the  greatest  builder  of 
communities.  People  alive  in  the  Great 
tfcprcssion  recall  such  tunes:  Sve  had  no 
choice  but  to  help  each  otlicr’,  If  present 
economic  trends  continue;  and 

continues  to  grow,  we  can 
c*pccr  to  Sec  a  lot  more  poverty’.  This 

T¥S  I  I  * 

V  he  an  idcal_  opportunity  lo 

’'^wover  community. 


Many  people  have  attempted  ro 
crcaic  cornmunincs  2s  liberating 
and  self-supporting  entities.  One 
of  the  most  fruitful  of  these  was 
Robert  Owen.  A  radical  philan¬ 
thropist  in  the  1820s,  he  attracted 
support  amongist  working  people 
in  America  and  Europe,  establish¬ 
ing  scTctal  utopian  comraunirics. 
Owenites  called  thcm.scivcs 
’socialists';  nor  in  the  present 
sense,  but  to  idenrii)’  their  ailnue 
as  belonging  to  the  people  as  a 
whole  rather  than  rhe  needs  of  the 
individual.  In  1844  Owenites 
established  the  w'orld's  fiist  ‘co¬ 
operative  sroir’  ar  Rochdale  in 
Lancashiit 


I 


International  Examples 

In  many  wav’s  the  laboumt  {xjlicics 
which  created  rhe  wclfen:  stiie  in  Briiam 
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stemmed  Ihim  these  early  philosophies. 
TThc  main  difference  is  chat  Owenites  saw 
the  community  as  its  own  support,  nor 
as  tied  to  administrative  structures  too 
large  fo’’  beneficiaries  to  control. 
Present  day  ‘communes’  or  intentional 
communities’,  where  people  live  in 
shared  accommodation  in  small  groups, 
work  at  building  a  new  and  better 
philosophy  of  lift.  Gammunity  only  has 
meaning  for  the  future  when  it  extends 
Into  and  includes  all  of  society. 

The  concentration  of  our  consumer 
society  on  the  individual  probably  seems 
very  stiangp  in  Asian  or  Afiican  cultures 
which  ha\'c  maintained  their  cohesive 
strength.  Whilst  collectiv-ism  dearly  has 
drawbacks,  it  is  the  only  vjzy  our 
burgeoning  world  population  can 
seriously  expect  to  confront  future 
ccolo^cal  crises. 

Designing  for  People 

People  ate  not  all  average  fit  young  men . 
Thc\'  come  in  all  sizes,  shades  of 

■J 

opinion,  a  full  range  of  gender,  and  have 
needs  which  change  from  the  cradle  to 
the  grave.  Community  will  only  work, 
therefore,  if  it  is  designed  by  all  these 
‘iificrcnt  people,  rather  than  jbr  them. 
I>esignji3g  human  habitats  must  im*irc 
tile  participarion  of  the  users.  Penna- 
culture  is  a  difscipiined  of  con¬ 
sciously  designing  human  habitats 
which  invites  the  parridpation  of  the 
tjsm.  It  is  nut  a  method  for  designers. 


aid  workcre,  or  other  ‘expert’  m 

the  problems  of  a  client  pr«!” 
experienced  people  can 

process  of  community  design  k  ^  ^ 
where  invited,  ^ 


Co-operation 

We  arc  singularly  short  on  the  s 
a>-opcrating  in  modem  indiun 
sodets'.  We  have  much  rc-lcamingtod? 
To  co-operate  we  need  a  tolerancdjgf 
others*  fellings,  and  a  willingness  to  team 
from  our  mistakes. 

Japan  has  led  the  field  in  how'  to  S 
this  in  large-scale  industries.  [lie 
succcssfiii  outcome  is  dependent  an  a 
highly  organised  approach  to  ^ 
problem,  with  groups  of  people 
their  taigcts  and  working  for 


Saul  D. 

coinmunirv  otgjanismg  in  b 
to  a  fine  art.  From  the 

he  developed  practical  m% 

oig^ing  for  poor  city  dwcll^  i| 

achieve  better  living 
'Fhe  Alinsky  approach  su 
that  such  change  come 
coufrontarion  with 
the 

. .  ,  groups  use 

numhcfs  of  i>copIc  to  ^vc 

in  cxprcssi 

] 


Your  community 


specific  goals.  It  will  never  come  ftom 
id^liscic  exclusion  ftom  ‘die  sj'sttm’, 
but  only  turning  lai^c  power 

structures  into  bodies  addressing  our  real 
needs  through  involvement  and  contact. 


Conununic  at  ion 

nearly  change  can  work 

without  communication,  both  spoken 
and  technological.  Personal  verbal 
communicadon  is  the  most  cfectivc 
method  of  learning  and  teaching  soda! 
change.  All  cydes  of  intense  sodal 
development  tend  to  bring  with  them  a 
rash  of  publicarions;  the  penny 
pamphleteers  of  the  nineteenth  century 
give  many  common  people  acccs.s  to 
ideas  for  political  change.  They  brought 
a  debate  to  the  people,  of  which  the 
‘paperback’  and  the  ‘periodical*  arc  the 
modem  equivalents. 

At  the  forefront  of  the  intbmiation  age 
is  die  technology  which  makes  global 
ronuct  as  instantaneous  as  you  w'ould 
like  ill  telephone,  fax,  computers,  telex, 
ihort  v^ravc  radio  (as  used  by  Miams*), 
citizen’s  band  radio  (CB)  have  all 
reached  levels  of  cheapness  at  w^hich  they 
have  (alien  into  the  hands  of  .such 
suhvcisivc  agents  as  you  and  I.  The 
Jificrocompuicr  has  brought  immense 
power  of  communication  to  indidduals 
3nd  utilisations  of  moderate  financial 
’^cans.  Despite  the  prccioas  metals  thq' 
^^'nsuinc;  and  the  slave  labour  of  their 
construction,  they  may  yet  Ijc 
of  liberation  for  us  all. 


Trade 


imdc  IS  an  csscnual  aspect  of  global 

communicauon,  and  on  a  local  scale  the 

vcr>^  thing  which  pulls  communities 

together.  One  of  the  most  p<iwcrf\il  aor 

you  can  rnakc  to  strengthen  votu* 

comm  un  If)'  is  to  resolve  m  spend  vuur 
monc)’  locally. 

Here  is  a  game  for  proving  thus.  All 
tra^g  organisadon.s  spend  some  of 
their  own  buying  power  locally,  .md 
some  at  a  distance  Some  of  the  local 
trade  is  owned  locally,  and  some 
distance.  Thus  most  supenna^ST 
belong  to  remote  multinationaliH  -md 
buy  most  of  their  inputs  on  a 


market.  The  shoemakers  at  the  conw 

shop,  who  own  their  owm  business,  mav 

* 

buy  ail  their  Icadier  from  the  local 
tanner,  who  m  turn  buys  from  local 
slaughter  hoascs,  who  in  rum  bu}'  fiom 
local  femicrs.  Everyone  ha.s  ro  spend 


some  money  on  reraotc  inpurs  (c.g. 
petrol)  and  some  on  local  inputs  (eg. 
labour,  local  ia.v  etc.). 

The  significance  is  the  pnipordon 
spent  with  whom.  In  die  supermarket 
vou  can  reckon  that  lor  cv'crj*  £10  you 

r  ^ 

spend,  £2  comes  back  into  the 
communitj',  and  £8  leaves  i»n  the  next 
bunking  day.  With  our  sht^cmaker  we 

keep £8  in  the  communtt>'  and£2  leaves. 
The  ligures  arc  hypothettoi,  btit 
rtallsac-  Let’s  stssumc  the  monev  keep' 
citx'ulating  on  the  .same  basis,  hat 
happens  to  it? 

Uital  expended  in  the  left  hatwi 
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Locally  owneci/Iocal  inputs 

£/S 

Remaining 

8.00 


In 

fO.OO 

8.00 

5.^ 

3.58 

2.86 

2.21 

1.77 

1.42 

1.14 

0.91 

0.80 

'056 

0.45 

0.36 

0.29 

023 

0.18 

0.1.4 

Oil 

0.09 

0.07 

0,04 

0.03 

0,02 

0.01 


4435 


5.^ 

4.48 

3.58 

2.86 

l21 

1,77 

f.42 

it 

1.14 

0.91 

0.80 

036 


036 

029 

023 

0,18 

014 

0.11 


0.07 

0.04 

0.G3 

0.02 

OOI 

'nil 


column  shows  that  those  who  choose-  to 
spend  their  mttnc)'^  on  IcKally  fiiadc 
produce  o^'^icd  businesses 

bring  four  times  a.H  much  wealth  to  their 
eommunitv  as  those  who  do  the 
i  ipposire  without  *spauiwff  a  penny  more 


than  tItonmMathenriic.  Local 
cost  .u  much  or  jnoK  aitd  I 

perjoic  arc  still  better  ofl. 


Bring  wealth  ? 

shop  locally J 


104 


Decision  Making 


oy,  ^vlio  runs  the  community?  IF  the 
jjple  who  constitute  the  community 
jon’t  then  it’s  not  a  commum'ty,  it’s 

another  baronial  outpost.  However,  it  is 
foolish  to  expect  two  hundred  people  to 
tn;  able  to  reach  accord  on  anjahing.  So 
incite  your  community  to  engage  in 
trust.  The  indications  arc  that  the 
maximum  number  oF  people  who  can 
orionally  oiganisc  anjahing  is.  three.  IF 
•you  can  ever  avoid  'having  more  than 
three  pa>plc  make  a  decision,  then  do. 
Two  ^caJi  the  work  oF  dedsion- 
fliaking  done  quicker,  and  one  is  fast 
bnllianr,  Particularly  iF  it’s  yourself. 

ITiis  raises  nvo  terrible  speams.  The 
first  is  that  ‘.someone  else  is  in  charge’. 
The  second  is  ‘help!  Tm  in  charge;  Hie 
solution  is  easy.  \  on  share  out  the  work 
of  being  in  charge.  Evcr)'one  takes 
rcspunsibility  For  .some  a.spea  oF  the 
^ ‘.tommunity,  and  gets  on  witli  being  in 
charge  of  that  bit.  You  meet ‘in  as  small 
J^Jup  as  possible  to  discus.s  progruss  a.s 
inlhqucntly  as  possible.  You’re  all^  s!i 
bu,ty  doing  ir  that  you  don’t  need 
n^ceting?  very  often.  When  you  have 
Ihiictings,  you  rcixarr  whar  you’ve  done 

If  you  don’t  like  wliat^s  going 
on  you  say  so  in  a  wa)'  wfiich  makes 
II  clear  that  the  person  w^ho 
,  that  responsibility'  knot's  that 
.^'uaie  taking  responsibility  for  helping 
*  ""tirk  better,  and  i.s  going  to  get 
support.  You  eontinuaUv  identify 

^•hcr  tlru-tn.!  _ !  .  I  '  1 

people  to  take 


YOUH,  COMMUNITY 
your  own  role  off  you  soon 
Practise  it,  it  worb.  h  starts  i  i 

'^hbeUevingtharcv..vonc.:do^^^^^^^ 

leader.  It  au  helps  develop  trust  and 

e-ng  a.s  the  nrain  cum^nev  „f 
international  exchange. 


Community  Banks 


Meanwhile  communities  can  help 
thcriLselvcs  with  the  existing  currency'. 
Conimunity  banking  is  a  too!  for  local 
dcx'clopment .  I,x:gal  structures  exist 
which  make  it  possible  for  credit  unions, 
trusts  and  other  hnancial  cumbincs  to  be 
created  by  communities  for  their  cwm 
benefit.  The  aim  Ls  to  attiacr  investment 
firom  individuals  in  the  community  ro  be 
available  for  reinvestment  in  their  own 
interests,  Why  put  your  saving;  in  the 
building  stKicty  for  them  to  invest  in 
.someone  else’s  projects  over  which  you 

have  no  control?  Your  mvesnnenr  mav 

»• 

actually  be  harming  your  health.  Start  a 
community  bank  and  help  revitalise 
your  own  neighbourhood. 


Our  (X)s.scsstons  separate  us  Irom  cadt 
other.  This  is  nowhere  truer  titan  in  the 
motorcar.  Here  we  'ai  in  .mother  traffic 
jam  on  another  four-l-inc  higliwas, 
rhousaniis  o!  us  all  .ilonc  in  ttur  littJt 
metal  boxes.  You  h.ivc  only  to  enjoy  >' 
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good  chat  with  your  rransiton'  neigh¬ 
bour  oh  a  bus  in  Giasgqw,  Copenhagen, 
or  any  other  major  conurbation  to  see 
how  conrmunicj’  transport  can,  not  only 
bring  us  together,  bur  make  travelling  a 

delight. 

It  would  make  good  economic  sense 
to  make  public  transport  free  in  the 
centre  of  major  conurbations.  fTiis 
would  see  off  the  motor  car  and  the 
hideous  cost  to  the  community  of 
supporting  it. 

Meanwhile  local  coramunititt  can 
create  this  access  for  themselves  by 
investing  in  minibuses  and  so  forth  for 
shared  beneficial  use.  Car  sharii^ 
schemes  are  another  way  forward  for  this 
policy.  Bicycles  are  a  fiicndly  alternative. 
Then  there’s  alw-ays  the  ultimate 
community  transport  -  legs.  No  better 
way  to  test  your  neigh  bouiiiood  than  by 
regularly  walking  it.  Mind  out  for  dog 
mess!  One  hears  there  are  areas  of 
America  where  the  police  stop  and  ask 
you  what  you’re  doing  if  you  cycle  or 


•  Mopefolly  We  an:  in  h 
prevent  these  vital  limW 

Skateboarding  nTay  be  ^ 
ach,„mg  withdrawal 

'■.non,  and  has  the  added.  < 
•■•ping  you  out  of  the  dlj'”! 

lose  your  balance.  ^  *'  '**'*’^ 


of  kc 
you 


Opting  In 


’.  a  more  caring, 

society,  has  achieved  some  bad  pub#? 
through  the  phrase  *si  ’ 

Pcrmaculturc  design,  and  tommi 
living  are  not  about  retreat  finm  soff 
chc)f’rc  about  opting  in.  Commjiri' 
dcv^clopmcnt  begins  wth  the  co 
decision  that  what  happens  in 
street  is  the  one  thing  you  can  || 
the  world.  Anyone  can  join  in,  stahiM 
today. 


IT 


1 


Benefits 


benefits  arc  having  your  . 
rstand  your  needs  in  lift,  andi^ 

Mipcrate  in  getting 
going  to  happen  because 

fmc  Lefi.  in  -n.m.  It  ^ 

:  a  safer  fiiture  sociei)'. 

„u.  for  each  other,  it 

It  means  the  rtc\t 
ith  these  attitudes  as  p  ^ 


4 


u 


pgffliancnt  Culture 

^nrialiy  the  word  culture  simply 
jjnplics  a  sense*  of  historyi  Witliout 
.-iilfure  we  arc  individuals,  hell-bent  on 

our  personal  needs  k>  the  exclusion  of  all 
oihcrs.  Without  history  we  have  no  dan 
iovaJty.  Without  chat  there  is  no  society, 
and  ail  dissolves  into  fear,  disorder  and 
violence.  We  can  no  longer  afibrd  to  be 
indhaduals  scrabbling  over  one  bone, 
jhcnr  are  too  many  of  us,  and  we  have 
jntrehed  die  resources  of  our  planer  tot) 
hr,  and  our  weapons  arc  too  potent  to 
risk  this  level  of  conflict  in  future. 

We  must  relearn  a  respect  for  culture. 

A  society'  with  a  strong  sense  of  history 
has  many  ^oup  and  individual  rituals 
which  pimctuate  the  cyclical  nature  of 
life.  Rites  of  pa.ssagc  arc  celebrated  with 
dignity'  and  honour*  Birth,  adolescence, 
pring  and  death  arc  seen  not  so  much 
as  endings  and  beginnings,  but  as  points 


your  community 

S^emn:,  or  we  would  have  lirtk  „„d 
"t  »ny  otlicr  ritual,  given  how  much 

need  h  r ‘r"  We 

ed  in  the  Green  World’  of  tomorrow 

to  beaware  and  consdoiitr-vf  / 

«-F. «  rtc; 
Sa’brss''”''”'*'"’"’'- 

nie  cornerstone  of  all  strong  culruns  ! 
li  the  oral  tradition.  Tty  making  up  a 

song  m  your  head,  remembering  it,  .ind  I 
then  tach  it  to  someone  else,  mthout  ! 
ever  writing  it  danm.  It  needn’t  be  clc\'cr 
or  complicated  or  even  have  a  gijod  tune, 

A  hymn  of  praise  to  something 
important  in  your  life,  perhaps  -  your 
fevouritc  pudding  your  partner,  or  the  ’ 
cat.  In  tile  age  of  ma,ss  communiations 
and  Miicrac)'’  we  have  lost  the  arc  of  the 
most  literate,  to  know  and  tell  their  owti 
culture.  Practise  storytelling.  Practise 
giving  instructions  on  some  detailed 
task,  verbally,  with  no  iiiotcs.  Practice 


ol  Fcnctttil,  Tlic  seasons  demand  special 
«tpcatcd  actions,  words,  meals,  dances, 

poems,  drawings  or  even  ju.st 
'lilctlCCS. 

I  To  an  outsider  the  rituals  may  .seem 
ibsurd.^  over-intricate  or  ridiculously 

II  irrelevant  or  ftxiiishly  compliant. 
Tu  the  society  itself^  to  its  members  who 
^rform  the  time-honoured  ceremonies, 

^p<^^rr.uicc  lies  in  the  sense  of  place, 

I  honour  that  is  given  to  the 

HI  ridual  and  the  tribe,  rather  than  the 

of  the  ritual  itself. 

'^fertunatcly,  v\*arching  the  television 
L'i  nor  do  much  to  .strengthen  t  he  clan 


makes  perfca.  S 

A  culture  transferable  b)’  voice  cannot  J 
lie  charged  otJvcr  than  by  the  speaker.  J 
W’ith  writing,  editing  and  sclccrinn  I 
change  the  context,  and  messages  arc  J 
nor  received  in  their  imperfea  totility-. 
Impressions  arc  changed,  and  viewa  are  I 
homogenised.  The  individual’s  import-  I 
ance  is  reduced,  wchout  strcngrhcnine  I 
the  bonds  of  sodcty'.  which  an  only  be  d 
strong  when  each  Individual  Is  a  person  ^ 
of  importance,  Learning  to  love  using  i 
TOUT  voice  is  the  best  ts’ay  to  make  a  | 

permanent  cnlcuir.  I 

rinciudesign  language  a' the  ^'oicc  of 
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those  who  have  no'spokcn'langu^  and 
remind  m>v;lf  and  the  reader  of  how 
imponant  it  is  for  s|wakcis  to  learn  this 
means  of  communicating  with  those 
who  hare  difficulty  with  the  spoken 

w'ord . 


People  with  Special 
Needs 

Who  arc  they,  these  people  with  spcdal 
needs?  People  who"  use  whcclchaiis, 
maybe.  You  mean  disabled  people?  No. 
Wc  arc  all  'able’  at  some  things  and 
‘disabled’  at  others.  At  some  dmes  in 
our  lives  all  have  spcdal  needs, 
because  wc  arc  inlants,  because  wc  are 

elderly  and  in&m-,  bec-ausc  wc  are  sick, 

-  ^ 

because  we  arc  pregnant^  because  w’c  arc 
inj'urcd,  because  we^  have  learning 
difficulties,  because  wc  arc  chronically 
depressed,  or  whates'cr.  The  ability  to 
sec  this  whole  area  of  special  needs  as  an 
essential  provision  is  what  distinguishes 
a  humanitarian  spdety.  In  a  sense  it  i.s 
the  definition  of  communit)'  = 

I 

Security 

m 

All  these  aspects  of  community  are 

to  offer  security  to  the 


The  Breakthroujrh  Tr,,., 

thcintcgr.tionofdSl,,j^;^'‘ 

people,  ninning 
teach  signing,  alwaw  «  ,  ’ 

communicarion  beW™ 

whoanhcarandfhosrivhoi 

By  talking  with  deaf  pcopt 
tKan  about  them,  hoi 
overeome  prejudice  and'enjoy,!: 
learning  experience. 


individual,  by  offering  them  .i  p 
tribal  smicture.  /Vs  much  as 
structures  cannot  imprison  the 
soul,  nor  can  they  cxdude  rh 
fiar. 


Stone  \v*al]s  do  not  a  prison  m 
Nor  iron  bars  a  cage; 

Minds  innocent  and  quiet  nW 
That  for  an  hermitage; 

D'  I  have  freedom  in  my  iovt; 
And  in  mv  soul  am  free; 
Angels  alone  that  soar  abta’t;,' 
Enjoy  such  liberty^ 

Richard  Lovdacc 


about  towns 

I,  often  seems  >s  it  you  h»ve  to  return  to  the  countryside  to  And  th 

•green’  lifestyle.  Yet  most  people  live  in  urban  areas.  Can  Pbrmacultur 
, offer  a  way  forward  for  the  majorrty?  ^ 


Urban  Gardening 

of  Ecotopia  arc  usually  rich  in 
images  gf  peaceful  living  in  rich 
productix'c  land  -  happy  Eunilies  work¬ 
ing  and  playing  together  in  low  energy 
accomniodarion,  living  off  the  fruits  of 
ilidr  o«Ti  labour. 

Our  cities  today  arc  the  opposite  of 
that.  Thca'  is  little  public  right  to  use 
tlic  land.  Municipal  authorities  and 
priwte  landlords  control  the  land  quite 
Jealously.  Some  town  dwellers  own  a 
garden  or  rent  one  as  part  of  rheir 
tenancy  of  a  liar  or  house.  Clcarl\\  town 
gardens  an:  smaller  rhan  you  miglit 
expect  in  tile  countiy  -  land  is  at  a 

_ —  V 

pteniium,  Dc.spitc  this,  many  allotments 
iuve  plots  standing  empty,  and  vcr\'  lew 
gardens  are  used  for  Intensive  tixxl 
prtHliiction  in  am  towns  today.  The 
biggest  tou'n  crop  is  the  fo.mr  lavsm. 

iiave  to  cat  to  live,  Dier  Ls 
'•icrtasingly  being  understood  as  central 
niany  more  of  our  heal  til  probicnis 


than  was  p^iously  thought.  Good  diet 
consists  of  having  enough  of  the  right 
mix  of  the  right  kinds  of  foods  easily 
available,  and  that  jncans  available 
locally  at  the  prices  you  can  aflrjrd. 

Most  of  the  food  consumed  in  our 
towns  has  not  only  been  grown  using 
chemical  methods,  but  has  additionally 
then  been  processed.  The  prepararion  of 
canned  or  frozen  foods,  bread  or  meat, 
has  not  only  been  handled  by  machine; 
it  ha.v  probably  seen  a  string  of  chemical 
additives  ending  with  colouring, 
davTOuring  and  vitamins  to  add  the 
hnlshing  touches  tiiat  will  make  the 
processed  produa  palatable  once  more. 
You  can  also  buy  fresh  produce  in  cities, 
offen  much  more  readily  available  than 
that  K)  be  found  in  the  agnculiuial 
countryside,  becaii.ic  of  wholesaling 
being  based  in  urban  centres. 

Tlic  methods  of'  rmxlcm  taiing 
ensure  that  high  levels  of  additives  reach 
our  rabies  in  ncariy  all  our  ftiod.  Food 
imported  foiim  abroad  may  contain 
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traces  of  pestiddes  and  so  forth  chat  even 
our  braad-minded  diemical  censors 
have  seen  fit  to  ban.  Oiguiic  wholefood 
fee  of  such  impurities,  is  .scarce,  and 
usually  mote  e.xpensive.  It’s  easy  to  say 
that  it’s  worth  paying  mote  for  -  but 
that  Isn’t  an  option  open  to  many 
people  whose  fiimily  commitments, 
uncmplo>Tncnt  or  age  ensure  the>'  must 
make  every  penny  count  in  the  weekly 
shopping  basket.  For  other  busy' 
urbanites,  there  just  bn  t  the  time  to 
travel  the  extra  distance  to  find  such 

food. 

An  additional  problem  with  buying 
fi-esh  produce  away  irom  the  growing 
areas  is  that  food  loses  nutritional  value 
from  the  moment  it’s  picked.  Think 
how  much  pollution  gathers  on  the 
average  lettuce  after  a  hot  summer’s  day 
on  the  fiuit  and  vcg.  stall  on  your  local 
high  street.  ‘Fresh’  can  clearly  mean  a 

wide  variety  of  chin^. 

Cities  can,  however,  provide  a  much 
more  inviting  food  supply.  Shangliai,  in 
China,  grows  all  its  own  green  food. 
Even  the  densely  populated  trading  city 
of  Hong  Kong  b  40  per  cent  self- 
sufficient  in  vegetables. 

Waste  land  b  all  around  us  in  our 
towns,  of  Ixith  .short  term  and  long  term 
avati.ibilitv.  In  the  UK  wc  are  fominate 
m  having  an  Allotments  Act  which 
requires  local  authorities  to  provide  land 
for  allotment  associarion.s  (minimum: 
ftvc  people),  so  the  legal  firamew’ork  is 
already  there  to  allow  people  to  reclaim 
the  land .  During  the  Second  World  War 

UO 


the  populatiun  was  la»Mv 

these  smaU  plots.  The  nra„|,  ^ 
our  towns  provide  . 

^utce  than  is  appare„Uv'‘i"''^ 
Even  window  boxes  can'  k 
abundance.  The  reasons  wk®  ^ 
should  be  interested  in 
own  food  arc  simple:  ^ 

i)  It’s  the  only  way  of  ensurin,  tla 
your  diet  is  free  fiom 

additives; 

ii)  The  exercise  and  fitah  air 
girdcning  is  good  for  you; 

iii)  Home-grown  fiesh  vegetabb  rea* 
your  table  within  hours  of  piu 
which  means  they  keep  more  of  i 
nutritional  value  than 
vegetables. 

i 

The  same  rca.sons  apply  in  fevouroftl 
commercial  cultivation  of  lood 
towns.  In  addition,  there  is  cmployi 
to  be  created  in  the  rcstoratibn  of 
land  to  productive  usage, 
assbtance  to  the  creation  of 
businesses  can  be  harnessed  to  su 
such  schemes.  Community-bastJ 
schemes  can  also  be  started  to 
that  unused  gardens  ^  let  out 
protection  of  tenure  for  *<■  , 

and  ownership  for  the  fteeholW  ^ 

age  or  disabUity  (or  lack  <>•  ^ 

prevents  cultiswon  takit^ 

be  one  oflifc'a 

^  _ _ rinritw 

I  n  a  pcrmac 

abo  1^  rceognbed  as 


smi 
City 

ctjI. 


niportanr.  -tiid  better 


simple  delights  is  a  fitting  balance  for  fife 
in  cities  ^  world’s  pace  becomes, 
fester  more  tcchnologicaL  If 

concerned  about  quality  of  produce 

^  ftom  polluted  city  environments,  soil 

will  indicate  the  av'ailabiiity  of 

I  ncccssar)'  nutrients  and  the  presence  of 

Ijannhjl  toxins.  Root  crops  are  more 
■  likely  to  accumulate  toxins  than  leaf 

i  vegetables.  If  your  concern  stret^es  to 
this  level,  fust  ask  yourself  when  you  had 
food  analysed  for  purity  tltat  ftom  an 
unknown  source.  Cities  arc  stressful 
places  to  live. 

Tliere  are  many  other  fertile  aspects  of 

I  urban  dwelling.  Concentrated  popub* 
rions  make  possible  many  community 
I  fedlitics,  such  as  arts  centres,  printing 
1.  workshops,  meeting  spaces  and  other 
human  scale  instalbtions.  Thc\'  can  do 

m 

this  because  the  density  of  population 
makes  economically  possible  facilities 
which  arc  hard  to  provide  (br  a  more 
disparate  population . 

I 

City  Farms 

I 

,  Around  sixty  City  farms  operate  in  cities 

!  througliout  Britain,  but  on  the  present 
s^lc  their  purpose  is  primarily  cduca- 
donal  and  social.  Thoiig^li  the}'  arc  also 
pmductivc  in  a  food  seasc,  thty  can 
hardly  be  said  to  feed  the  popubtion 
I  ^ty  serve. 

I  Kamwarc  an  Important  focus  for 

I  1 1  ® 

populatioas,  givnng  substance  to 
Understanding  about  food  sources  and 


about  towns 


China  is  one  outstanding  example 
of  urban  culture  which  strives  to 

meet  iteow-n  needs  (sec  abtwc).  In 

cw  York  an  or]^msation  called 
the  Green  Guerrillas  has  been  so 
successful  in  colonising  and  j 
making  fertile  waste  areas  in  the  ^ 
dty  that  they  now  grow  40  per 
cent  of  the  city’s  herb  consump¬ 
tion.  At  Davis  in  California,  the 
Village  Homes  area  of  town  lijw 
been  designed  more  as  a  garden 
with  homes  in  than  othcrw'isc. 
People  arc  welcome  to  pick  fruit 
from  trees  that  line  the  pedestrian 
svays.  One  area  of  fruit  trees,  is 
reserved  as  a  crop,  the  income  from 
which  is  used  to  {lay  maintenance 
staff  for  the  town*s  green  areas. 

Examples  of  greenness  in  the  city 
arc  a  strong  sj^mbol  for  the  hope 
that  human  communities  can  be 
pbces  of  creatidty'  and  pleasure, 
rather  than  greed  and  conflict.  It  is 
dcli^riul  to  find  in  central 
Helsinki  a  wfildcrncs-s  park  stretch¬ 
ing  over  hundreds  of  aoes, 
reaching  to  the  heart  of  town. 


quality^  They  also  have  strong  ptencial 
as  points  for  bringing  toevthcr  local 

communities,  in  rescuing  wistc  land  .uid 

in  providing  a  central  point  for 
commurnty'  development  flic  ideal 
fomir  for  our  cities  would  be  luf  the 
gradual  greening  of  riiwe  i»pcn  .space*  in 


THE  PERM  ACULTURE  WAY 

I  ^  ^  - - -  “ 

^  Ashram  Acres  is  a  Cit)'  Farm  in 
I  Birmingham,  England,  started 
I  because  smaJJ -scale  growing  was 
rhe  common  strand  in  the  native 
cultures  ot  a  community  of  very 
mixed  races.  In  turn  it  has  founded 
a  business  gro\\ing  Asian  vege¬ 
tables,  a  credit  union,  and  runs  an 
advice  centre.  The  gardens  arc 
open  on  certain  days  to  women 
oniv,  so  that  women  have  the 
opportunity  to  make  contact  and 
learn  growing  skills  in  a  supportive 
way.  Saturday  is  open  day,  and 
small  groups  of  local  people  come 
to  help  work  the  &im. 


ftagment  conurbations  back  into  sj^gs 
of  villages,  each  serv  ing  the  needs  of  the 
immediate  population.  Food  produc¬ 
tion  can  be  brou^t  back  and  taken  over 
by  the  consumers  themselves.  As 
computer  technology  reduces  the  need 
for  raassK’e  centralised  administrations, 
and  as  town  dwellers  become  increas¬ 
ingly  dissatisfied  with  their  polluted  and 
traffic-choked  environment,  the  reclam¬ 
ation  of  our  cities  W'ill  become  more 
evident.  Mcanw'hilc  the  change  has 
started,  and  is  nowhere  more  visible  than 
in  city  forms. 


City-Country  Fingers 

'City-counir\'  fingers’  is  a  prtem  thai 

a  quality  in  ttjwns  achieved  by 

}t2 

4 
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having  CTcry  parr  of  the  citv  w,i  — 

distance  ot  green  space,  ""’Hil 
Tills  is  the  planning  „„i- 
Tyneside,  in  North-East^fif! 
you  drive  m’o  miles  into  the^"**' 

non  you  are  confronted  with7“ 
sight  ot  canic  grazing  on 

77' ofthc  Town  Moor.  Gnat  aj 

of  aUotments  lie  just  opposite  thelf 
Studios.  In  many  other  .towns  and  dtf^i 


planners  arc  learning  that  near  acccsrir, 
green  space  Is  important  to  ncan]j " 
ability  to  dc-stress  urban  life. 

Increasingly  we  will  sec  this  J 
space  become  productive  forest  or 
s6ilc  fermland.  Town  dwdlcre  an 
access  to  vacant  lots  to  plant  trees, 
grow  food.  They  can  insist  that  dij 
parks  authorities  stop  planting  ui 
mental  cherries,  and  start 
fruiting  v'aricties.  “^But  people  will  rate 
rile  fruit!*  say  the  municipal  auif--""' 
‘Yes,  that’s  the  idea*,  you  reply. 


Farm  Link-ups 

avenue  for  increased  ui 
is  for  consumcis  and 
a  direct  contract.  Fami 
t)ccti  hugelv  .succcssfol  m 

.xs  many  as  two  hundred  thota® 

ners  buy  thus  vv'ay.  In 

.rUnd  and  the 
der  wav,  and  thO’  are  ins' 

■4-' 

rain  too.  |,ihi1 

,,,  rhe  world 
d  UI  earn  a  matgif* 


4 


pace*  with  other  soiurcs  t>r  income.  One 
of  the  main  difficuJdcs  is  that  whcti  you 
jifc  competing  with  indu-str)'  for  labouc. 
the  w'agc  rate  becomes  prohibitive, 
particuJarly  as  industriaJised  nations  all 
have  policies  of  looking  for  cheap  food. 
Tlic)'  would  rather  import  food  from 
poorer  nations  than  look  after  their  own 
£inncri  better. 

Consumers  arc  becoming  more  aware 
rhar  thc\-  want  quality  food  of  known 
provenance  and  purity.  The  .solution  is 
for  colicctivci  of  town  consumers  to 
contract  with  farmers  near  cities  to  meet 
their  needs.  Consumers  specify  the  crops 
they  w'ish  to  purchase,  and  may  be 
available  to  provide  labour  at  peak  rimes. 
Customers  can  pre-order  their  crops  for 
the  year,  or  buy-in  appropnate  .sized 
shareholdings  for  the  year.  An  annual 
statemenr  will  .show  the  food  supplied 
and  might  give  a  coinparativc  break¬ 
down  of  savings  against  supermarket 
prices,  Farmers  get  a  known  market,  and 
may  be  funded  by  their  customers,  as 
well  as  the  possibility  of  overcoming 
labour  problems,  and  therctore  being 
able  tn  grow^  more  intensively.  The 
consumers  gpt  the  product  they  want 
and  the  chance  of  a  bit  of  healthy 
coiintty  exercise. 


City  Culture 

is  evident  that  in  cities  the  concept  of 
is  very  difticult  to  unravel.  Evcii’ 
*hecan  Ijavc  a  zone  one,  sure  enough. 


about  TOWNS 

Z  t  if  f 

led  of  p^du^c  i  «n“b  f 

rnrn.,  '  the 

nee*  "T 

nonsense  rf 

I’  ^  pmsent  urbj 

e^nn  ^ 

economics  .t  « the  litter  who  cim’  the 
financial  and  physical  burden  of 
supportingthe  dty  dtvellen,-  high  rate, if- 

consumption.  i 

The  Lee  Valley  in  Nortlt  East  London"* 
stretches  from  the  heart  of  indu-ttri.^^ 
land  on  the  River  Thames,  miles 
into  Epping  Forest.  Jr  .supports  a  strii^ 
of  rcscrs’oini  and  water  works  fiB 
recycled  scs^ngq  water  is  the  largest 
tributary  of  the  Thames)  and  is  an 
excellent  e.\amplc  of  how  zone 
(wildcmc.ss)  can  be  brought  ri^t  intu 
the  heart  of  our  cities.  When  city 
effluents  are  treated  ebraugh  binlogicil 
st^sicnis  by  consciously  designing  marsh 
lagpod  and  reed  bed  water  cleansing  on 
a  vast  .scale,  all  our  cities  can  have  their 
effluents  narurallv  clcarcscd  and  beneftr 
from  die  wedand  wiltiUfc  and  craps. 

Cities  ore  in  their  aununn,  all  over  the 
world.  Choked  to  deaih  bv  tlicir  (rum 

i 

burgeoning,  they  are  withering  into 
nc.\i  sage  of  their  evolution,  Just  as, 
amidst  decay,  aunmin  offers  tiic  pR'inisc 
f)f  rcncwitl,  tile  luids  fif  nev.'lv- 
regenerated  human  scale  nwt  iiship*  hirk 
beneaih  the  grimy  cnenor.  They  need 
numiring. 


U3 


the  PERMACULTORE  WAT  J— 

GosmopoUtan  communities  offer  the 
widest  range  of  culnital  mix  and  as  such 
arc  cxtrcmcly  good  places  to  learn  from 
people  from  the  human  melting  pot.  In 
practice  theSe-  cultures  arc  often 
separated,  ifnot- into  ghettos,  at  least  by 
bartieS  of  ignorance  and  piqudice.  The 
‘fiist  world*  has  much  to  learn  fix^^thc 

rest  of  the  planet.  When  there  is 

1 


1  •'  i 

-A 

I* 


I 

_ 


environmenal  disaster 
collapse  m  the  future  it  is  th  •  ■  ■ 
the  poor  South  who  have  the 
and  the  skills  to  deal  with  it 
do  weU  to  build  the  cultural  1?“" 
which  make  possible  an  open  ft 
global  fiiturc.  Our  cities 
ideal  place  to  plant  that  seed 
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10  wilderness 


Furthest  out  from  our  home  zone  Is  the  area  ^  lu 

most  important  and  fragile , resource  we  need  to  presei^*'**  potentially  the 


Why  Wilderness? 

WiJdcrncssS  might  be  defined  as 
environments  wfiich  are  sclf<pntrolicd, 
unchanged  by  human  activity.  Wnting' 
in  Southern  Scotland  I  am  con-sdous 
that  the  nearest  untouched  wilderness 
fetest  is  in  Czechoslovakia,  hall*  a 
mntinenr  away.  It  comes  a5  a  shock  to 
people  ifi  a  crowded  small  island  like 
Britain  to  be  told  there  is  no  wilderness 
left.  Even  the  tiny  island  of  Kockall, 
eighty  kilometres  off  the  Hebridean 
coasts,  has  had  every  plant  counted  by 
h^tOualisrs.  North  Amcrica^is  l^ss  densely 
populated  than  Europe,  and  has  active 
'^derncss  consen^tion  organisations , 
Nevertheless,  verj*'  little  of  our  planer  Is 
|cft  in  a  truly  W'ild  state  *nic  hand  of 
mman  intervention  Ls  far-reaching. 
Wfldemess  is  crucial  to  a  balanced 
®cjcle  on  the  planet’s  surfiicc.  Ir  gives 
*^nimal  species  the  only  opportunity 
cy  have  ttj  cr>mplctc  their  lifcct'cles 
*ccnn;lijig  to  their  o\\m  way,  by  allowing 


them  free  range,  mating  and  feeding  as 
nature  intended.  It  is  a  chance  for  die 
natural  regeneration  of  woodlands, 
plants  and  animals,  birds  and  insects  fb 
take  place.  Wilderness  is  the  only 
complete  system  on  the  planet,  a  self 
designing  storehouse  of.  species. 
Destroying  wilderness  rcmtrvcs  a  magn¬ 
ificent  tool  for  learning. 

Many  of  the  area.s  we  see  as 
‘wilderness’  are  human-created  deserts. 
r4ot  just  the  Sahara,  but  also  die  add 
hcathlands  of  Europe,  the  treelc^v 
Highlands  of  Scotland,  the  dr)’  massifs 
of  Fnmee  and  Spain  and  tire  steppes  of 
Asia  arc  di^n^dcd  s^'a.srelands  dnisTd 
from  burning  out  game,  .slash-and-bnm 
agciculEurcs  and  owi^zmg.  This 
degndadon  has  taken  centuries,  biir  thi; 
Is  a  ririy  timescale  compared  to  the 
rhousaiids  of  years  m'cr  which  the 
fiirtncr  forcst  cover  cvoh  cdL 

On  a  geological  timescale  we  need  has-e 
little  concern  frir  the  planet's  ability  to 
sunrisnr,  life  in  all  temperare  arc.\s  Is 
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Bounded  on  nvo  sides  b>'  the  sea, 
and  protected  by  its  mhospitablc 
tenain  ;tnd  distance  fom  centres  ot 
population,  Olympic  National 
Park  on  the  Olj-mpic  reninsula,  in 
Washington  Srate,  is  one  of 

.suncrica’s  best-presereed  nati^ 

nildemesses.  No  roads  and  tew 
footpaths  breach  the  stildemcss,  a 
treasure  intact  for  the  future. 


i  < 


expendable  in  the  q'cles  of  ice-ages.  Sl\ 
thousand  veais  ago  (four  rhoasand  years 
after  the  building  of  the  Great  Pyramid 
in  Egs-pt)  Northern  Europe  and  Canada 
were  largely  bare  of  trees  and  people,  as 
the  ice  receded.  Our  own  longevity  as  a 
species  is  threatened  by  the  next  ice-age. 

Lasdy,  as  anyone  can  icstify  who  has 
experienced  true  wilderness,  these  areas 
of  the  planet  arc  sacred  for  their  bcautv’ 
and  abundance  alone.  How^  could 
anyone  who  had  destroyed  a  rainforest, 
or  a  wild  oak  wood,  a  penguin  colony  or 
a  dolphin  habitat  sleep  easy  at  night?  Yet 
unless  we  protect  existing  wilderness, 
and  set  aside  space  for  the  regeneration 
of  nc^v  ones,  then  we  arc  ail  parrv  to  tliis 
kind  of  destruction. 


As  thcr.r  is  precious  little  wilderness 
remaining,  then  v.e  need  to  make  mt^rc.. 
We  iTiav  never  know  the  full  reasons 


why,  prcdscly  because  thc\' 

investment  for  the  future,  O  ^ 

killed  the  tet  living  thing, 
we  live!  Th„  pnneipic  hubo 

tc  what  we  have  3 

culled, 

Tlie  best  and  most  ctfcctive  techn 
for  regenerating  wilderness  h  tg 
nothing.  If  w’c  plant  or  plan  a  wij 
ness,  then  it  is  not  wild,  it  is  a 
ation.  We  do,  however,  need  to  pro 
the  space.  This  means  fencing,  ci 
physically,  or  metaphorically.  In  Bri 
and  North  Aftica  the  great  dcstrovi;^ 
forest,  the  people,  brougiu  in  sheen 
goaLs  in  v'ast  numbers  to  achieve  tJu 
destruction.  Tlic  wealth  of  Britain  is 

founded  on  thLscvclcofdcstnicnont 

¥ 

the  Speaker  of  the  Hoasc  of  Co 
still  sits,  ceremonially,  on  The  \Abo 
Tile  w'onder-beast  ot  the  Middle 
with  its  jncld  of  meat,  milk  and  fibrc» 
denuded  many  a  landscape  of  maL 
Other  predators  to  exclude  art  rabbitt 
deer,  people,  and  poUution .  The  lu^ 
cv^'le  of  any  environment  is  aiwaj? 
t>r succession.  If  unhlndemd  nanw 
colonise  even  the  most  maignial 
and  tn  umc  bmld  Icrtilc 
instance,  into  the  bare  nu 


the  subsoil,  and  in  dying, 

muldics  riie  ^mnd  w 

erosion.  Depleted  baa- 

,„d  there  It 

By  simply  ®  ,wd  l« 

ha.,  gone  to  brackci’’  » 
will  .ippviir,  or  on  'Cp 


reastJds 


A 


IWWrtN 


OftKr  V<»V&^  IVNe  Igcm  ^^CWW 
- ^O-lOO  T^iK^T 

mmlc,  Tliest:  are  nitrcigcn-fisiing  plants, 
and  need  potassium  before  clic\'  can 
es^iish.  They  succeed  bracken, 
flourishing  to  leave  a  richer  soil.  Gorse 
'rill  spread  outwards,  dying  at  its  heart, 
and  into  this  space  In  the  enriched  soil, 
mwaji  and  birch  will' seed.  Thc\'  arc  edge 
and  will  gradually  build  scrub 
''*o«dl.ind.  In  rime  they  w\\[  gjve  waj'  ro 
dima.ii  trees,  oak,  pine  and  ash  tn 

particular. 

Tile  seeds  are  broughr  by  wind,  by 
'tttam  and  by  living  creatures.  Biids  arc 
themiindcrs  of  the  ioitst  who  eat  of  die 


WILDERNESS 

of  Eden  and  cast  the  seeds  in  theS 
dropping,,  spreading  the  edge  of 
pUfadiRc  a  little  each  year.  With  each 
stage  of  regeneration  the  richness  of 
piMt  and  animal  species  increases  as 

nuonclimates  and  niches  are  brouithi 
into  being,  m 

We  can  speed  up  the  process  b 
introducing  pioneers  (gorec,  bro<itl 
alder  and  so  on).  That,  definitely,  is  all 
we  need  do.  We  have  examined  one  par* 
ticular  succession  here  for  one  partic 
type  of  wilderness.  In  feet  it  Is  posablfc 
to  create  very  small  areas  ofwild  land  and 
water  within  human  systems.  Ev'cry^ 
comraunit)'  should  plan  to  reserve  some 
of  its  land  fiir  wilderness.  Even  a  town 
garden  can  have  its  unweeded  comer  for  i 
wildlife  to  breed,  buricitlics,  birds  and' 
mammals  alike. 


Wild  Harvests 


J 


Wilderness  is  abundant  without  human 
planning.  At  one  time,  when  popu¬ 
lations  were  a  fmetion  of  today,  lived 
as  hunter-^thcfcrs.  IKiiig  cntinil)' 
the  yield  of  this  w‘;|ld  lurv'esi.  We 
only  the  surjilas  the  wild  had  to  oficr. 
Until  very  rcccntly  the  Indians  ot  the 
Amazon  niinfortst  lived  by  tins  «tTi^ 
skilled  manaacment  of  their  cm  in 
meni.  It  Ls  no  small  tragedy  that  we  put 
commercial  aptoitauon  l>cf(»i:c  presciv- 
mg  this  treasure.  Yet  it  b  not  surprcsmg 
when  wr  IcM.k  at  the  wanton  dcsuticu..n 
.■ . t«i*l  .It  the  damaoi done 
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Advice; 

Blackberries: 

Comfrcy: 

Driftwood: 

Elder: 

Fireweed: 

Ground  Elder: 
Horseradish: 

Ivy:  (Hedera  helix) 
Jew’s  Ears; 
Kingfishers; 

Lime  trees: 

Mallow: 

Nuts: 

Oyster  Mushrooms; 
Pigeons: 

Ouercus  species: 
Rose  Hips: 
Sycamore: 

Tweed: 


UmbeUIferse: 


Violet: 

Willow: 


Yarrow: 


t 


freely  obtainable  in  most  pubs 
edible,  vertical  hedging 

edible,  green  manure,  vitamin  E  source 
firavood,  timber,  ornaments 

edible  (lowers  and  fruit,  prolific  compoaable 
edible  (asparagus  substitute),  animal  Ibdder 
edible  salad 

JTT 

■Sdible  root-  and  leaves,  green  manure 

winter  fodder  for  bees,  fodder  for  some  llwestort 
edible  fungi 

[ical  mpmenls  of  reverie 
flowers  make  a  relaxing  lea 

edible  flowers  rich  in  vitamin  C,  edible  leaves 
hazels  for  winter  food 
edible 

edible^  feathers,  bones  for  manure 
acorns,  from  the  oak,  sweet  enough  to  eat  timber 

edible,  rich  source  of  vitamin  C 

' 

firewood,  timber,  insect  fodder 
a  river  bubbling  with  mcss^es  and  life  from 
quarters  of  a  vibrant  planet 
a  marvellous  family  of  useful  plants  including: 
fennel,  ground  elder,  hogweed,  chervil,  wild  carrot, 
wild  parsnip  giant  hogweed,  some  of  which  are 
edible,  some  poisonous,  some  green  rnanure.  andialli  . 

pioneers 

one  the  edible  flowers 
natural  aspirin,  basketry  materials,  firewood 
(  things  made  of  sav/dust)  there  are  masses  of 
nests,  beautiful  constructions  v/hich  a»d  pollination  j 
trees,  and  for  which  (one  day)  I  shall  find  a 

usage 

ediWe  salad,  medicinal  herb 
and  d«re  are  still  plenty  of  places  m  ih«  ^  ^5 

with  the  space  and  atiraction  10  be  ni 
spaces  in  wfuch  we  may  breathe  and 


A 
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WILDERNESS 


"  rive  pcopl<a  in  Europe  and  North 
^  W  arc  allowing  a  process  of 
„  of  a  resource  which  has 

j-HTUCtlO^  t  j  " 

2y  b«n 

^riiojiincnts. 

“1,  power  of  nnture  to  occupy  even 
*  srfest  niches  with  productive 
^cotive  systems,  is  such  that  we  can 
^haivaiablc  yield  in  even  the  smaUcst 
*jUcmcss.  WUd  species  oHo-  many 
ttonomicaUy  raluable  crops.  A  five 
^UBS  walk  fiom  my  house  offeis  the 

fjee  yields  shown  opposite. 

There  ^  hundreds  more  yielding 
jpedcs  within  the  five  minutes*  walk  of 
mv  home  in  one  fiiirly  insignificant  part 
of  one  small  island.  Knowing  the  uses  of 
wild' species  greatly  increases  axailablc 
foods.  You  can  car  salad  365  days  a  year 
in  any  temperate  zone,  if  you  know 
which  plants  are  edible  -  and  it*s  all  ftec, 
This  is  an  invitation  to  extend  the 
range  of  species  you  regard  as  edible.  It 
also  implies  that  the  intensive  work  we 
put  into  gardens  and  forming  miglit  w'dl 
be  reduced,  with  no  reduction  in 
standard  of  livings  if  we  simply  learnt  to 
recognise  as  beneficial  the  many  crops 

which  (largely  ignored)  stare  us  in  the 
kc. 

Iwx}  warning: 

Eat  nothing  about  which  you  arc  not 
sure  If  in  doubt,  leave  it  out.  Some 
^'ild  plants  are  deadly  poisonous,  and 
^  h  isn't  worth  the  risk. 

is  an  oflettcc  in  Britain,  and  other 
‘^nntrics,  to  pick  wild  plants  frrjtn 


other  people’s  land,  without  per¬ 
mission  .  This  law  has  the  inrcrest  of 
\viJdcmcs5  very  much  in  mind.  In 
learning  about  what  is  edible  and 
useful  in  other  ways,  it  is  also  very 
easy  to  learn  what  is  rare  and  should 
be  pteserved.  No-one  is  going  to  get 
cxdtcd  about  you  taking  dandelion 
leaves.  Tlicy  may  well  fed  diflfcrcntiy 
if  you  dig  up  orchid  roots.  Take  cate 
to  respect  the  countryside  if  you  take 

to  Ibra^g  for  food. 

The  extent  to  which  it  is  within  our 
power  to  create  wilderness  is  greater  than 
we  chink.  Huge  areas  of  the  develop*^, 
world  have  disappeared  beneath  lawm 
Yet  grccnsw’ard  can  be  highly  pre>ducti\e, 
whilst  still  being  green.  Here’s  a  list  of 
ten  species  to  cum  your  lawn  into  an 

edible  space: 

Chickwx‘cd,  dandelion,  foi  hen,  ground 

elder,  hairs'  bittercress,  land  encss. 

marigold,  sorrel,  spinach,  wdd  garlic. 

These  will  make  >rour  lawn  a  dhmnt 

green  wilderness,  withouT 

dxcmical  additives,  and  the)'  are 

edible  in  part  or  whole, 

Set  the  Plants  section  in  the  booSdist 

for  wild  plant  retowces. 
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Understanding  the  form  and  content  of  landscape  enables 
design  human  needs  in  context. 


“  place 


Maps 

Maps  let  us  to  look  at  laigc  spaces  in  two 
dimensioas,  gi^'ing  us  a  language 
whereby  we  can  undeistjand  landshapc 
even  from  a  book.  They  also  reduce 
scale,  so  that  we  can  sit  at'homc  and  jpok 
intclligenriy  at  a  river  x-allcy  sj’stem,  or 
fifty  acrK,  without  moving.  They  take 
the  large  and  complex  and  make  it 
manageable. 

Maps  arc  offered  in<a  number  of  .scales, 
'fliis  is  slightly  complicated  by  the 
incomplete  changeover  in  the  UK  from 
lm|>erial  to  Metric  systems.  Metric  are 
listed  to  the  left,  and  Imperial  to  the 
right  below. 

1:50  000  Scale  was  1:63  360  (1*^  to  the 
mile) 

1:25  000  Scale  was  {2^"  to  the  mile) 
1:10  000  Scale  was  1:10  550  (6^  to  the 
mile) 

1:2500  Scale  was  (25"  to  the  mile) 
and  for  urban  areas  only: 

1:1250  Scale  (50"  to  the  mile,  or 


I 


SOOsq  m  per  map) 

Smaller  scale  maps,  than  tlicv 
little  purpose  in  landscape  or  ctini* 
munity  design,  although  they  aic  uwfui 
to  view  long  distance  commuakatiDa, 
or  the  shape  of  a  laige  w^^icjicd-  Tlit 
larger  the  scale  the  more  apctisht  tiit 
map.  1:50  000  Scale  shows  foadu  jiuI 
Ibotpaths.  1:25  000  induilta  iidil 
boundariesd  These  are  small  scale  irap 


id  are  u.seful  to  gain  a  broad  Fw'R 
10  000  Scale  upwards  iKc  dnwinpw 
chnically  ‘plans’,  not  maps,  ITiisjalt 

the  ciefinirive  map  for 
2500  we  have  field  sizes  and 
umbers  marked.  They  al.w show Hitn 
ju'fes'* in  detail,  and  are  the  base 

oro  which  all  other  maps « 
,ccp.  that  tht7  do  not  sho*-^^ 

□r  large  scale,  detaded 

aUy  need  to  work  ar  this  sd 

1  the  contours.  ,  ^ 

There  are 

s.  Cie 


s  %  the*  '* 
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\  --  -- 

„,rture  which  has  great  influence 
j  -ne.  Soil  maps  show  soil 

^  rhe  'landscapu  "  T  .  ,  . 

^  d  accompanied  by  the 

*^1  Glides  which  arc  also  available, 

;  '^rblc  for  determining  what  land 

^fapossibfconasite-ThereareaJ^, 

^  5h!^g  'he  gm^ng  ot  land  for 
j  Jdn.n.1  purposes  on  the  foUowing 

jcalc: 


I  (jjadc  ii  Land,  capable  ot*  producing 
i  very  wide  range  of  crops 
i  Giadc  2:  Land  capable  of  producing 

a  vdde  range  of  crops 
Grade  3:  Land  capable  of  producing 
jl  a  moderate  rang?:  of  crops 
f  Grade  4:  Land  capable  of  producing 
a  narrow'  range  ol  crops 
Grade  5:  Land  suited  only  to 
I  improved  grassland  and  toi^h 
gazings 

Grade  6:  Land  , capable  of  use  only  as 
tough  grazings 

Grade  7:  Land  of  vet)'  limited 
I  agricultural  usagi! 

ungraded:  Built  up  areas 


Symbols 

Symbols  vary:  from  map  scale  to  map 
s^c  and  from  publisher  to  publisher. 
Every  map  should  have  a  ^key"  which 
explains  what  ail  the  symbols  mean.  Tlic 
use  of  symbols  means  that  many  more 
pieces  of  information  can  be  Btted'inio 
a  given  space  than  il  accurate  miniature 
drawings  were  made  of  each  ,  detail,  or 
long-vHndcd  verbal  explanations  svere 


77i>c  Adap  is  Not  the  Land 

Maps  arc  not  the  land  itself,  only  a 
MicrtKlimates  don’t  show  up,  and  the 
contours  shown  arc  always  a  general¬ 
isation.  Vbu  will  find  the  land  has  a  lot 
more  variation  than  is  apparent  from  the 
map.  Ft>r  derailed  knowledge,  you  must 
u'olk  the  land.  The  map  cannot  show 
climate  and  seasonal  s'ariarion  cithec 
Nor  will  it  record  all  dW  detailed  littW 
changes  .since  tlie  map  was  last  reviewed. 
Noroithsojiding  these  comments,  maps 
ate  im'aluablc  aids. 


Some  private  companies  oftcr  sardlire 
ot  infrared  aerial  photographs  which  gjvc 
“tdul  graphic  infiirmation  about 
building  cfiidenq',  water  tbrms 


’  '  Wi 


Maps  help  us  understand  orientation 
4  site  and  resiew  the  conscC|uenccs  of 

bailed  placements  of  buildings-,  scrac- 
and  trees  or 


crops  on  a  sire. 


Contours 


Contours  arc  unaginary  lines  w  hich  loin 
cverv  point  in  the  laiwlscapc  at  ag^s'en 
height  above  *di\nim\  which  is  u^uaiiv 
sea-level.  The  distance  thev  an-  will 


be  spedhed  on  the  map. 
a  language  which  can 
UTidenmind  l.indshape. 


(.  ;cmfoui>  guv 

Jk  ‘rea«.l  to 
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First  distinguish  valleys,  which  offer 
shelter,  from  ridges,  which  arc  exposed* 
Valleys  tend  to  collect  waten  ridges  to 
drain  it.  Secondly,  become  ass'arc  of 
when  a  slope  is  convex  or  concave.  Can 
you  tell  how  steep  a  slope  Is  from  the 
map?  Is  flat  land  obvious?  Remember 
that  flat  land  occurs  on  ridge  tops  as  well 
as  on  hillsides,  and  in  valley  bottoms,, 
and  not  just  on  the  great  plains.  If  you 
can  understand  from  a  map  these 
variations  in  shape,  tlicn  you  arc  well 
placed  to  see  the  effects  on  the  energy 
flows  in  the  landscape. 


Water  Tables,  Water  Flow 

Noon"  has  access  to  all  the  landscape,  or 
time  or  strength  to  deal  with  it.  1  his 


matters,  bceane^ 


«  a  section  . 

that  water  lcav«  II 

envteornncntatccnampotal'","®"* 

water  moves  aa«s  ^ 

and  oceans.  Understand  ‘ 
flows  is  hdpfijl. 

Water  operates  acros.,  three  di„ 
Mons  and  time,  usuaUy 

't-ards  It  is  not  just  mnnihgitT 

pound,  but  also  under  the  ^ 

mailing  marten  The  water  table  a*. 

kwel  to  wto  «,ttr  has  sanuatul  fc 
pound  below  us.  Rocks  and  soil,  .in 
aflea  diflirendy  how  the  water  pet,, 
traces  and  is  stored  in  the  ^uod.  Sum. 
make  impervious  layers  (dut  u- 
impassable  to  \nitcr),  others  absorb  jd 
hold  \vater. 

The  height  of  the  w^atcr  table  li  oiiaiL 
from  the  point  of  view  of  the  \'iabit)‘i)f 

t,.*!  tir.,11.*  Cnnnnv  v„n.  I  f  a  .riAmv 


Spruig!>  aiju  wem,  jpuii^  laiu  ma 
in  hillsides  near  the  cop  IctcI  of  the 
table.  In  cxccpaonally  diy  wcaibcr 
water  table  may  sink  so  far  tliat 
springs  dry  up,  or  the  well  no  ki 
reaches  down  to  a  usable  supply- 
When  water  collects  in  « 

quantity  it  creates  a  fliw 
(as  all  energy  docs)  to  batotc  iw 

'  t^r  iliis  it  can  (.»nly 
coming  to  rest,  . 

‘lowest  point’.  Water  nanm^J^ 

curved  lines  giving  tr  I'igt'  ,,  , 

.  .  ..il.  carry 

StTJUgt*^  *•' 

.tny 


a  g(X)d  a 
forced  into 
turbidity, 


The 


of  tlwi*  is 
■ 


carrying.  •  --  ^,1 .. 

inch  lab""  “  ^ 


and  m 
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Channels  clean  If  the  avn^blc 

I  is  narrowed,  the  speed  of  the 
inenase,  or  if  broadened,  slow 


flailing  and  Other 


Winds 


Th£  effect  of  prevailing  winds  on  die 
loal  sale  depends  on  the  shape  of  the 
imd  and  the  available  shelter.  Other 
winds,  althougli  less  Irequcnt  than  the 
Mtvailing  one,  may  be  more  dama^ng. 
Three  days  of  icy  polar  gales  in  the  early 
mting  on  min  a  fruit  crop  which 
diccifblly  widistands  two  hundred  days 
dfcool  moist  svinds  up  fix)m  the  tropics. 
If  you  have  no  local  experience,  ask 
twir  nci^  bouts.  Detailed  records  can 
be  obtained  from  the  Mctcomlogical 
Office  in  Britain.  In  the  United  States 
tVre  arc  TV  and  newspaper  records, 
M  airports,  local  fire  stations  or  the 
frircstry  Department.  Schfx>ls  and 
often  keep  records.  There  arc 
plenty  of  sources.  The  most  invaluable 
wKtuncnr  you  can  obtain  Ls  a  windrosc. 
fills  shows  in  printed  form  the  duration 
tif  winds  from  each  point  of  the 
and  die  proportion  of  that 
for  which  they  blew  at  difhnxmr 
•tited  velocities.  This  information  can 
^  '■itpcnsive  to  buy,  but  wfill  soon  pay 
f  in  saifiog  mistakes  through  bad 
S'  You  can  set  up  your  f.nvn 
I'tation,  or  moruror  daily 


''^ihcr 


‘wn  ■ 

~  ^  -  landscape 

forecasts  and  records  in  tlic  papcis  and 
on  the  ainvaves. 


Climate  (ColdAVarm?) 

"htldng  long  slow  walks  on  frostv 
mornings,  and  watcliing  where  thaw  scR 
in,  can  tell  you  a  lot  about  where  it  .is 
very  cold  in  winter.  Frost  pockets  are  not 
the  place  to  put  dwellings  or  oops  that 
need  the  benefit  of  the  ends  of  the 
growing  seastin  to  make  their  cycle 
complete.  Some  slopes  will  be  warmer, 
others  particularly  cold.  This  may  be 
because  of  exposure  to  the  sun  and 
wind,  shade  from  trees  or  buildings,  or 
due  to  wetness  or  dryness  of  the  ^und. 

These  arc  all  important  considoadons 
in  making  appropriate  placements  on 
the  landscape. 


Rock  and  Soil  Stnicture 


odes  are  a  historical  record  ot  other  life 
II  the  planer,  and  they  are*  inescapably 
daily  influence  on  our  lives.  Some  were 
intied  as  the  planet  W’^as  made  The 
urer  crust  lias  nKks  whicli  are  Lugph 
ilid,  although  the  inner  core  of  die 
la  net  is  composed  oi  magma -  hf  X 
Kks  which  arc  bqiiid.  Ak>ng,  tault  lines 
1  the  liarth's  crusi  we  get  vai..anic 
:rivit\%  a.s  magma  forces  iu  mrr>  tlu* 
.•a  or  the  atmosphere,  o  -ding  to  fr>rm 
iilcanic  rtKlLS.  Vukauoes  also  thnm  up 

jh  in  the  form  of 
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the  permaculture  way - 

n)cks  may  be  mdted  by  the  heat  ot  the 
volcanic  eruption,  making  mctamoiphic 
rocks.  Other  rtKks  are  formed  as  layers  of 
sediment  build  up  under  w-atet;  or  in 
deserts.  Wind,  tcmpcranirfc  changes  and 
water  erode  e.visring  rocks  wliich  break 
into  smaller  fragments.  The  eroding 
forces  move  tlicsc  sediments  across  the 
suriacc  of  the  Earth  and  into  the  seas. 

Some  of  the  rock  particles  form  soils, 
often  with  organic  matter.  There  arc 
many  kinds  of  soils,  from  those  in  fortilc 
alluvial  plains,  which  have  been  left  by 
river  flows  as  they  moved  their  courses, 
to  boulder  clays  remnants  of  pre\ious 
ice  ages.  Some  soils,  Hke  peat,  are  almost 
pure  organic  matter,  built  up  from 
rotted  mosses  and  trees,  others,  like 
sand,  arc  pure  nxic  particles. 
Sc’dimentary  rocks  remind  lis  of  their 
interaction  with  living  martcr  by 
cany'ing  a  record  of  plants  and  ammals  in 
fossil  form.  ChaJk  is  entirely  composed 
of  the  remains  of  tiny  sea  creatures. 

Some  rocks  display  a  preordained 
symmetry,  their  chemical  composition 
reflecting  regular  shapes,  such  as  the 
famous  hexagonal  columns  of  basalt  in 
the  Giant’s  Causeway  in  Northern 
Ireland.  Tlic  characteristics  of  individual 
rocks  are  affected  by  rate  of  cooling  when 
they  formed,  relative  temperature  and 
pressure  of  their  situation,  and  <jxidation 
and  weathcrir^  which  has  taken  place 
since. 

Soils  arc  usually  classified  as  rumiing 
from  sand  through  loam  to  clay.  The 
main  diffirrenccs  between  the  extremes 


ol  soil  arc  in  size  and  k  " 

Sand  parrick-s  may  be  six  tT 
la<S<.T  ihan  day,  a„d 

in  shape.  Clay  pairidcs  J  S 

givmgd,,. 

Sand  absorbs  ssaCa^r 
Its  fertility  is  gfcjtij.  ,  “ 

additions  of  humus 

matter).  Ir  Is  most  likely  to  be 

in  available  rruncrals, 


qt'iit 

—  — -  -  ip, 

Loam  is  an  admixtun:  of  tbc  ru 
CTOcmw  and  is  very  woriobfe 
relatively  retentive  of  water. 

Clay  is  mincral-ri 
impervious  to  water,  and  when  "wci  u 
becomes  as  unworkable  asa>ld  pomdgt 
being  a  gpod  substitute  for 
when  dry.  It  ncctls  breaking  up  m 
improve  drainage  and  will  also  boKni 
from  increased  humic  conicnr  Ii  ttil 
improve  with  the  addition  tif  ft 
‘flocculating’  to  form 
There  is  little  you  can  do  to  ima^ 
rocks  in  a  land.scapc  on  die  btrail  sos 
ScdimcntaiT  rocks,  being  bycted.  wU 
Sj>lit  easily  and  make 
materials;  gtanitic  rocks  arc  less  dtfast'fe 
as  building  blocks  because  of  fbor 
background  mdiation  teveb  At 

ofthceby  you  only  have  the  rocbinrt 

.iir  to  work  with. 
v,,|  IS  rhff  . 

.strong  char^rcrcnsncs.  ^ 

^av  but  it  .«t 

®  1  Thc.dcaia>ihi^''e^'^  I 

roved .  1  he  idu  ^ 

in  humic  content 

whh  gtK)d 
supporT  tite  widest 


Clli 


a 
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f  however,  crops  which  will  »dapt  to 
wngc  of  condiuons  (tom  salt 

I  ;;Vro  fieezing  desens. 

I 

!  Dam  Sites- 

[  /Wh  land  tourcs  suggest  gpod 

Imna  »  place  dams.  Dams  arc  a 
J^rthwhilc*  investment,  even  in  wet 
'^ates,  because  they  gSer  storage  of 
dieig)  high  in  tlic  landscape.  If  smaU 
lolcdams  become  more  common,  then 
uv  reduce  die  necessity  for  large 
[  teomliscd  structures  which  are  more 
\  etnlogically  damaging,  and  more  prone 
to  6ilarc  than  a  wcbi  of  .small  resources, 
j  Ulcy  enable  quite  small  scale  formers  or 
!  rawnships  to  take  responsibility  for  their 
"  own  water  supply.  If  recent  >vcathcr 
an:  an)thmg  to  go  by,  they  will 
also  ofltr  greatly  increased  security 
against  extremes  of  drought.  An 
additional  aspect  is  that  strategics  for  soil 
ininagcnicnt  which  encourage  the 
collection  and  retention  of  rainwater  will 
ralucc  mn'OfF.  .Increased  water  storage 
"dll  be  needed  to  compensate  for  the 
loft’cr  throughflow. 

Vailc)'  dams  arc  the  ca.sicst  to 
witetraa»  and  can  be  placed  in  series 
^n  descending  valleys.  Other  sites  arc 
possible  between  rounded  hilltops 
*^dlc  dams’),  on  any  sloping  hillside, 
even  on  flat  ground,  be  that  a  ridgp 
pltin.  The  higher  in  the  landscape 
^  i^atcr  storage  Is  created,  the  more 
P^’icnrial  energy  is  stored. 


in  reading  'die  landscape  it  is 's*!-'!! 
note  such  pourntiaJ  siic-v early,  as  rhtyan* 

best  created  befon:  other  .stnicnues 

ALSO  look  fof  wavs  of  channelling  wamt 

into  Che  dams.  I-ong  collcaion  dr.un.s 
be  mn  down'Cotiioni'  to  gather 

water  inm  com(taratJvely  concentrated 
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areas.  They  can  also  be  used  to  make 
water  run  back  up  valleys  for  irrigation, 
and  for  gathering  waiter  fix)m  ridgps,  and 
bringing  it  in  to  \allcy  storages.  Under¬ 
standing  slope  and  contour  is  important 
for  mal^g  such  sv'stcms  work. 

Dams  air  potentially  extremely  des¬ 
tructive  intrusions  on  the  landscape,  and 
should  only  be  built  with  expert 
knowledge.  Knowing  where  to  put  them 
is  easier  to  learn.  If  seriously  con¬ 
templating  large  riam  construction,  take 
profossional  advice. 


Wind  Sites 

Where  relatively  small  output  is 
required,  there  is  less  concern  about  site 
suitability.  How^ever,  on  any  site,  winds 
which  arc  too  strong  will  damage  the 
equipment.  Sites  with  constant  moder¬ 
ate  winds  are  better. 

Where  larger  constructions  air  envis¬ 
aged,  landshapc  is  very  important.  Tires, 
fences,  buildings,  cliffii,  and  irregularly 
shaped  land.scapes  ail  create  high 
turbulence  in  their  wind  shadow.  The 
ideal  shape  for  stability  of  performance 
and  safety  from  stress  dama^  in 
windmills  is  a  smooth  flow^  shape.  In 
general  this  means  that  the  best  sires  for 
large  windmills  arc  round-shaped  hills  of 
regular  cross  section .  These  appropriate 
sites  are  easy  to  tell  apart  on  maps  from 
the  ri^Iariry  of  their  contour  shape. 
Thcrc  is  an  added  advantage  on  such 
sires.  Windflow  over  such  shapes  cau.scs 

126 


‘ner^-sed  velocity  ,bovc  M,  , 
niscd  p,«.su„  a, 

crcforc  stronger  and 
available  lor  collection  "'M 

Wind  velocity  increases  . 

Tins  is  not  so  marked 

where  there  are  already 
than  inUnd.  Ground  lid 
needed  to  establish  that  sires  ^ “ 

as  boggy  ground  or  poor  aJ 

make  construction  impossible.  *' 

Proximity  to  point  of  ^ 

important  considetarion.  Htiad-jv  , 
motive  power  need  to  woik  on  siu;  a, 
if  using  the  site  for  electricity  gencatHu 
much  power  will  be  lost  through  valia 
drop  on  long  runs  of  cable 


Slope  Management  and 
Erosion  Resistance 

In  managing  landscape  a  aiasnoiisncB 
of  slope  means  al.so  being  aware  ot 
dangers  of  erosion.  Slopes  om  30 
degrees  aa*  unsuitable  for  cultiviUijpDi 
and  .should  be  kept  in  pcnnanc/ii 
pasture,  or  preferably  woodbn*!- 

the  continual  grazing  ofsiiccp and onk 

can  lead  to  down-slope  soil 
and  damage  to  the  hillside. 

be  extremely  damaging  . 

losses 


J 


,cc  the  protective  cover 

reached  on  steep 

Ian 

When  p 


I 


* 


„„  be  minimised  by  plougliing 

“Wangles »  "" 

off  the  contour.  Few  tractor 

T  ■  ...Hll  enioy  the  discomfort  of 

fXg  'h«f  “  “”®'' 

buttock  to  do  this,  and  there  is 
tavs  the  danger  of  turning  over  the 
Side-  Their  arc  (expensive)  tractors 
wliich  can  tilt  their  cabs,  or  adjust  their 
wheel  angles  to  compensate.  Horse- 
dnnvn  ploughs  are  an  easier  method  of 
ploughing  slopes.  Better  still,  don  c  till 

at  all- 

Erosion  can  be  stemmed  by  the  intro- 
durtian  of  pioneer  plants  {biolo^cal 
inicn’cntion).  Seeding  quick  growing 
into  die  bare  soil  will  help.  Cross 
amcour  barriers  can  be  constructed  of 
HitHginic  materials 
ioorvenrion) . 

In  rtccni  years  expertise  lias  grown  in 
the  area  of  geotextiles.  These  arc  meshes 
and  woven  materials  designed  to  give 
ninfarcement,  separation  or  filtration 
where  needed  in  the  landscape.  A  steep 


Roman  roads,  mediaeval  cath- 
^^Is  and  early  railway  viaducts 
often  built  on  bundles  of 
mcks  which  gave  spreading  of  load 
to  enable  heavier  stnicrures  to 
float  on  soft  ground ,  The  use  of 
ttaturj]  fibres  h  clearly  more 

than  using  pctio- 
dicnucal  products.  Either  vv-ay 
SPoicxtilcs  arc  not  a  new  idea. 


landscape 

newly  cut  bank,  such  as  a  dam,  mav  be 
seeded  and  cncrlaid  with  a  mesh.  The 
mesh  gives  interim  protection  from  rain 
splash,  and  provides  a  supporting 
structure  for  retentive  root  systems  as 
the)'  establish.  In  this  case  rhe  likclyiseed 
would  be  grasses.  In  more  severely 
exposed  situation.s  successive  layers 
might  be  used,  with  a  surface  scattering 
of  rock  to  dissipate  water  energy. 
Overflow'  areas  miglit  be  lined  with 
porous  material  which  allows  flood 
w'atcr  to  seep  into  the  ground  without 
causing  erosion. 


Changing  Landscape: 
Earthworks,  Water 
Storage  and  Forest 

Eng^cers  have  shown  many  times  over 
the  la.st  few'  thousand  j’cars  that  we  can 
indeed  move  mountains.  We  have  a  great 
ally  in  such  work  in  the  form  of  mad 
enginecni  who  arc  experienced  in 
shifting  and  stabilising  Huge  volumes  of 
earth  and  rrKk.  The)*  also  have 
appropriate  equipment  for  doing  this 
work  -  bulldo7<crs  and  .scrapers.  Do  not 
assume  that  because  these  people  wurk 
with  heavy  macliincr)',  the)'  arc 
insensitive  to  rhe  cmimnment. 
digger  driver  who  spends  his  lift 
dredging  waterw-ays  is  ptobtbly  rlic  Itcsi 
person  to  ask  where  the  water  fowl  nest' 
E-irthworkiiig  on  the  Luge  .scale 
appropriate  for  instructing  luad , 
drains*  dams,  tiivetsion  channel. 
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flood  m^do"‘s»  and  earth  bermed 
buildings,  where  needed.  You  can  do 
these  jobs  with  a  bucket  and  spadc^  but 
this  is  just  as  destructive  in  tlic  long  run, 
^nd  a  lot  slower  and  niorc  tinng.  It  s 
rnuch  better  to  get  stuck,  in  with  hcavj' 
equipment,  and  repair  the  damage 
quickly  by  reseeding  and  planting 
appropriately.  The  scare  quickly  heal. 

Divereion  druns  and  sw-alcs  running 
round  hillsides  arc  an  essential  part  of 
increasing  w-atcr  storage  in  the  landscape. 
Swales  axe  a  method  of  designing  ditches 
which  are  absorbent  to  run-off^ water. 
With  sensitive  planning  there  Is  no 
reason  why  roads*  and  swales  cannot  be 
the  same  structures  on  large  parts  of  the 
landsape.  Our  present  practice  of 
diainingand  getting  rid  of  water  at  cver\' 
opportunity  hastens  the  cycle  by  which 

water  returns  to  the  sea  Instead  of 

« 

maximising  its  potential  as  it  passes 
through  our  system.  Swales  present  great 
possibilities  for  keeping  water  on  the 
contour,  and  increasing  crop  jiclds  in- 
strip  cultivations. 

Forests  are  great  retainers  of  water.  The 


-'ts^ng 


WoU^cal  structure  ofZr~^ 
water,  and  the 

capac.tj.ofthcaoUtobuaj'fni^i 

tohodtva,crinthctmy,^,'’“r‘>M 

Piracies.  PlAntingfon^^^'^ttn 
vt-Ul  tend  to  tmp  duren^dop, 
erosion,  creating  tenarir 
th.se  arc  sUghtly  off contouf  1^^*  “ 

Crearingafonstisamaioradju^u^,, 

to  the  landscape.  The  .nmbien.  U^ 
ture  where  I  Ih-c  has  pnibably 

tcndc-^^Kihtenheitinthcsaiyy^ 

since  Kicldcr  forest  was  planted  thim 
miles  to  our  south-west,  forcsisarc^t 
interceptore  of  moisture  in  the  mth 
sphere,  increasing  prtdpitadon  tirnnjgJj 
conden-sation  on  their  massive  surik* 
areas.  Tlic>^  c.xpirc  water  vapour  in  la® 
volumes,  making  more  hunjid  m 
available  for  precipitation  dbviiwnid 


i 


Forest,  or  at  very  least  psmiw 
pasture,  is  essential  cover  fcr  tk 
watersheds  hi^  in  the  landscipc 
Degradation  of  this  natural  cover  im  tio 
cln.>pping  of  thc-iwatcr  table  aiuicnwon 


j2  energy 

If  y^.  divide  our  living  area  into  zones  then  energy  is  the  dimension  v/hlch 
the  boundaries  and  transports  all  our  inputs  and  outputs  from  our 
home  out  into  the  community  or  back.  Careful  management  of  this 
energy  expenditure  is  the  key  to  creating  sustainable  human  settlements. 


If  you  arc  puzzled  how  to  select  a 
,  starting  point  for  designing  ...  try 
I  ^Hdng  out  from  the  energy 

,  interfaces 

,  Gordon  L  Clegg 

li 


Entropy  Versus 

Availability  of  Energy 

li 

Enoj^'  is  called  kinetic  energy'  if  it  b 
doing  work,  such  as  a  rotating  wheel 
ting  a  vctiiclc  going  downhill, 
i'hicnrial  energy  is  energy  available  ro  do 


IL 


ttntk.  Thus  a  stationary  vehicle  at  tlic 
of  a  hill  has  higli  potential  energy, 
is  the  state  of  energy  when  it  is 
uiaotic.  Entropy  b  not  an  absolute;  it  b 
I  ielativc  measure.  Lwing  beings  have 
entropy.  As  things  decay  or  become 
‘>1^  they  entropy-  The  laws  of 
TOcs  tell  us  that  the  tendency  of  all 
b  to  seek  forms  of  high  entK>py. 
heated  air  masses  will  seek  to 
be  tJicir  icmpcianirc  by  moving 


towards  cool  air  masses.  pressure 
will  move  towards  low  prcssucc.  Thingjs 
with  greater  gtavitadpnal  force  attraa 
thing?  with  lesser  gravitational  force.  In 
lay  tcims,  *  nature  abhors  a  >’acuum\ 


Conservation 

Pasting  b  an  act  of  homage  to  the 
majesty'  of  appetite. 

Luiric  Lee  1975 

M  m 

The  festest  WTiy  to  reduce  w-astage  b  not 
to  U.SC  energy  in  the  first  place,  eating  raw 
food  being  one  example.  The  ^principle 
can  be  extended  to  more  complex 
situarions.  Por  instance,  caring  Icnob 
may  seem  like  a  low  cncigj’  input  w^urcc 
of  protein.  All  wrll  and  pwd.  Bur  lennb 
arc  grown  in  hot  climates  using  cheap 
labour  and  high  tianspoft  costs  m  bring 
them  m  your  door.  Why  not  gn>«  and 
dry'  your  own  cool  climate  field  beans, 

i  nsread? 
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Is  This  a  hair-shirt  philosophy?  growng  cells  and 
Appetite  is  dulled  by  overstimulation,  ^  distinct,  but  each  intcrfecTd^*  ^ 

if  we  enjoy  luxuries  frequently  and  in  an  efficient  fiinctionin  ^  ^ 

largp  quantities  then  they  cease  to  have  mutual  beneffts  to^ 
the  same  pleasurable  effect.  Far  better  to  components,  •'ving 


p3jTV^  less  often^  zTid  enjoy  it  more. 

Primary  Versus  Secondary 
Uses 

An  intcrfece  is  the  time  at  which  two 
diflferent  energies  meet.  Whether  they 
remain  separate,  power  each  other  or 
intermingle  is  part  of  the  management  of 
energy.  If  we  arc  consctous  of  the  natural 
characteristics  of  each  Ibrtn  of  cncigy  we 
can  make  these  Intcrfeccs  work  for  our 


To  manage  a  system  wcU 
become  a^-are  of  whe^ 
dux-ct  (pnmao-  enegj.  ^ 

where  indirect  (secondaiy  J, 
sources).  Thus  wood  in  our  sm^, 
fuel,  but  electricity  in  a  heater  clcm,m 
IS  a  secondary  energy-  source  daivid 
from  a  remote  consumption  of  fiuj 
These  distinctions  are  important  btcaujc 
at  each  interfecc  some  cnagy  «  to 
the  system .  Nothing  is  100%  effidem, 
and  so  jhc  more  energy  mtcrSccs,  tiic 
less  cflacient  the  system  overall.  Da- 


benefit. 


tricity  arriving  at  the  liou.se  &om  i  cd- 


A  fiiTont  to  rear  drive  .sliaft  on  a  car  can 
be  turned'  into  the  rotation  of  axles, 
allowing  the  car  also  to  mm  comets 
(when  each  wheel  is  trav'cUing  at  a 
diffiirent  speed)  by  the  use  of  a 
differential  gear.  The  gear  is  the  device 
which  manages  the  energy  interlace. 
Without  it,  even  the  most  efficient 
internal  combustion  cn^nc  cannot 
propel  the  vehicle.  The  carburettor, 
which  mixes  air  and  fuel  to  make  a 
combustible  mixture,  is  another  crucial 


fired  power  station  is  never  more  than ,10 
per  cent  of  the  original  cnog'  input  to 
the  system.  70  per  cent  was 
Yet  we  can  Increase  yield  by  harnessing 


the  ‘leakage’  at  the  cnei^  interf^ 


arc  fer  more  efficient.  Here 
heat  from  electnciiy  gcncratioa 
tor  space  hearing  homes, 
greenhouses.  Obscrodon  mJ 
standing  of  the  cncigy  cj’dc 


L-.*  llSilEC'. 


interface  in  this  machine. 

Biological  sptems  have  such  energy 
interfeces  also.  This  Is  why  soil  manage¬ 
ment  is  crucial.  Many  of  the  or^nisms 
which  co-operate  to  make  plants  healthy 
flourish  around  the  permeable  cell  walls 
of  root  stmemres.  Here  minerals,  w'atcr. 


Food  as  Energy 


aitno'  ^ 


Without  food  cncig)^^  -nhe  ill 


of  en^ncenng 


devices  and 
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flow  of  energy.  Food  «on:d 

_  produced  by  living  orgnn- 
nutrients,  nictc  is  an 

^  -nterlacc  when  the  inputs  of 

‘"‘fin  rain  ">d  converted  into 

■  „blc  ms««-  Thcfc  is  another  when 
’^Mics  convert  the  food  into  cell 
or  energy  in  our  bodUy 

dte  food  cycle  as  efficient  as 
•yj  is  necessary  to  limit  our 
.Action  of  the  planetary  cnviron- 
Food  growing  should  be  the 
.olriniatc  passive  solar  system. 


II 


Sun  Power 

The  sun  is  our  senior  primary  energy 
jDurcc.  Ultimately  all  power  is  solar 
power.  Wood  is  solar  icneig>'  stored  by 
growing  trees,  and  becomes  co^  and  oil 
over  millions  of  years  of  compacrion 
undergnmnd.  When  we  bum  coal  we 
uc  releasing  trapped  solar  energy  from 
tounticss  generations  ago. 

The  whole  cycle  of  water  evaporation 
ifld  precipitation  Is  made  possible  by 
^alight,  either  direedy  or  through  the 
ot  the  winds,  which  are  tlic  result 

Uneven  solar  heating.  We  could  not 
energy  from  wind  or  water,  but  for 
sun. 

We  could  not  sec  to  work  bu  t  for  its 
and  the  moon  lights  the  night  by 
**™*^ag  solar  energy.  The  planets 
under  the  graviiational  influence 
^  and  the  other  stars  visible  at 


night  are  distant  suns  performing  similar 


Energy  Cycles 

Energy  implies  continual  movement.  All 
matter  is  composed  of  particles  (atoms, 
molecules  and  so  on)  which  arc  not 

themselves  definable  as  ‘solid’  sub- 

^  ** 

stances,  but  may  rather  be  energy 
operating  in  wave  forms.  The  fester  these 
particles  move,  the  hig;lier  the  energy 
levels.  Thus  hot  objects  have  their  atoms 
moving  fester  than  the  same  objects 
when  cool. 

Energj'  docs  not  begin  or  end,  tt 
occurs  in  cycles,  and  the  frequency  and 
wavelength  of  each  cycle  determines  the 
form  of  the  cnergv’.  In  any  process, 
cnerg)*  is  continually  changng  form. 
When  a  train  moves  at  speed  it  displaces 
air,  and  crates  wind  as  the  air  is  pushed 
aridc.  ITcat  is  generated  by  the  combusr. 
tion  of  foci.  The  ch^cal  composiuoti 
Qfithe  fuel  changes  as  it  is  burnt.  Friction 
between  the  wheels  and  the  tai^ 
geneote  heat.  The  noise  of  the  trams 
waves  of  cncigy  travclfli^  out  the 
centre  of  all  this  aenvity.  The  <■«*'  “f 
heat,  noise,  light.  vibtanon  an  so 

„„  Le  all  absorbed  .nro  U,c  twer^ 
environment  where  ^e»  ^ 

converted  to  ntherene.gics,.n.tvvbu« 

complex  ro  measure. 

The  abilin-  of  eiici®  to  _ 

liom'^e  incident  .5  whv  we  a"  "" 
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I 

■  *  I  _ 


any  action.  This  is  also  why  wc  should 
be  carcftil  how  wc  use  energy. 


Maximised  Flow  from 
Source  to  Sink 


‘Encig)'  efficiency’  involves  under¬ 
standing  the  relationships  of  energy  flow 
in  all  directions,  temporal  as  well  as 
phpical,  hot  just  using  a  source  of 

energy  once  thorou^ily. 

An  example’ \vill  help.  I  have  a  g^den 
and'  I  return  to  the  soil  corhpost  made 

from  '''astc  ve^table  natter.  I  have 

completed  a  c)'clc,  but  have  I  maximised 
iff  No,  there  are  always  more  possible 
loops  which  can  be  designed  into  the 
j^clc.  Firstly,  I  could  have  fed  tlic  scraps 
to  hens,  storing  cncrg>^  in  the  living 
matter  of  the  birds,  and  g^nmg  the 
additional  yields  they  provide.  The  waste 
matter  would  still  return  to  the  garden 


23  ri^laximising  energy  storage  m  a  water 


course 


W- 


.  la 


rr  *  •  I  •  *  ♦ 
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Jhrough  their  droppi,^ 
increase  the  cncigy  j-ieldoftfeJ  “**• 
ainmng  diem  in  a  ‘chicken  ^ 
would  be  a  small  movable 
the  hens  were  conBned. 
chatactcristics  of  the  hen  bd'„„  ^ 

and  scnitch  on  the 


and  scntch  on 
^dually  dear  smaU  ploB 

I  move  diem  on  at  ficquent  inttnak 
new-  pastures.  MeanwhUc  I  ama,oi,fc 
energy  of  digging  the  ploB  myicif. 

Nothing  IS  ever  ‘wasted'  in  the 
of  becoming  useless.  ‘Wistt>  jm,  ncaa 
wc  haven’t  imagined  a  licld  for  tint  pm 
of  the  flow.  We  should  aiu*aj's  rjy  ajjjj 
remm  used  cnergj'  to  a  point 'higher' in 
the  system,  leaving  it  with 


Water  and  Wind  as 


Energy 


Water  and  wind  .ire  atiractivc»«iro''* 
enctm’  to  emciguig  indusmalioita®- 
because  it  is  easy  to  «n«  dK 

behind  their 

incxoiiiblc  ‘about  ^1" 

and  small  streaii^ 
their  continual  abilit)'  to  ^ 

erode  much  haider  s 
„,ter  itscU-.  The 

water  at  srorm  stn^  ^ 

Wind  a,uic» 

disadvantages  t,* 

hard  to  control, 


,  I  i 


r 


ENERGY 


24  Some  watermills 


HOWZONWu 


)l  1  il  1 K 


T^tdn 

ViHEEU 


CUT 


pcnm,  srorm  force  winds  too  much  to 
use  saicly,  so  that  wndmiUs  have  to  cut 
outalfovc  design-acceptable  strengths  of 
gusting.  Water  is  hard  to  capture  at  its 
I  most  cncig^tic  (c.g.  stormy  and 

,  vcr>’  gpndc  flows  will  not  drive  much 
i  madiineiyt.  Water  has  the  advantage  over 
™d  in  that  it  can  be  stored,  by  creating 
or  tanks  to  hold  a  flow*  which  can 
be  released  at  a  slater  rime.  Both  water 
iind  windc power  are  often  most  available 
way  from  where  the  greatest  users  ot 


enc^'  arc  concentrated. 

One  way  round  this  last  problem  is  to 
use  water  and  wind  to  drive  turbines  or 
sih  tt'hich  will  in  rum  drive  gcneratois, 
xp  otating  electricity.  This  is  cner^  in 
i  form  which  can  be  transmitted  across 
§Kar  distances,  and  convened  to  other 
i  forms  of  powder  (lig^  t,  mechanical 

I  heat)  at  remote  sites.  It  Ls  alstJ  a 

of  energy  which  can  be  stored, 
in  batteries,  or  by  pn^pclling  other 
*'*^’hanical  storages,  such  as  pumping 
or  winching  weights  to  hi^cr 


Harnessing  Water 


The  most  successful  way  of  harac^g 
water  power  through  history'  has  been 
the  water  wheel  -  this  can'  be  arranged 
in  tfarce  main  w^ys;  overshot,  undershot 
and  horizontal.  The  first  two  assume  the 
axis  of  the  wheel  is  horizontal  (with  the 
wheel  rotating  in  the  vertical  plane),  and 
the  last  that  the  axis  is  vertical  (with  the 
wheel  rotating  in  the  horizontal  plane). 
This  is  also  the  descending  priority-  of 


'cr. 

vershot  wheels  will  only  work  if 
is  enough  ‘head'  ot  water.  The 
iJ’  is  tJw  distance  through  which  the 
er  must  foil  verticaUy  to  drive  the 
xl  Undershot  wheels  can  operate  on 
’  the  ‘head^  for  the  same  size  of 
:cl,  whilst  horizontal  wheels  require 
y  enough  thmughflo^v  to  cum 
he  efficiency^  of  the 

iimising  ihe  losses  in  tlw  “  "  _ 
Wliccl  has  bunosit-'l’ar'-'*  '•  ' 
funiculirh  cliiamc  at 
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absorbing  the  force  of  the  water. 
Narrowing  the  inlet  pipes  can  increase 
the  speed  of  the  water  on  the  wheel. 
Iranis  creating  water  storage  arc  another 
method  of  incrca.sing  av-ailablc  power. 
Com  mills  {grinding  flour)  tended  not 
to  run  for  more  than  a  few  hours  a  day, 
so  millponds  could  be  built  to  mn  them 
which  filled  for  the  balance  of  the  day. 
Another  way  of  e.\trarting  ma.ximum 
benefit  from  the  w'heel  was  common  in 
Victorian  water  mills.  This  is  the 
Mongshaft’  -  a  system  for  propeUing  a 
drive  shaft  from  the  w'heci  which  could 
operate  ocher  machinery,  such  as  metal 
Ending  wheels,  timber  saws  and  so. 

Another  device  w'hich  runs  wfith  no 
other  human  powered  input  than  that 
needed  to  make  it  in  the  first  place  is  the 


Modem  technology  has  made 
great  advances  with  wave  and  tidal 
power.  Japan  uses  wave  powdered 
generators  to  light  shipping  buoys, 
in  a  dcsi^i  de^'clopcd  at  Queen  s 
University,  Belfest.  Norivay  has 
been  vet)'  successful  at  producing 
turbines  which  are  driven  the 
compressive  action  of  incoming 
w^ves  on  rocky  shorelines.  Big 


ridai  barr^ps  have  been  u.scd  lor 
years  in  Holland,  and  are  projected 
for  various  sites  in  Britain.  The 
drawback  is  thdr  environmental 
impact  on  scn.sidvc  estuarine 


nun  pump.  This  ingcniou^I^^ 

a  smaU  propomon  of 

hamessmg  the  power  of 

ma^mum  throughput  is 

of  the  awilablc  supply,  ^ 
can  hold  a  s>^ablc  head  of 
metres  being  cotnmon) .  ^ 


Harnessing  Wind 

There  are  two  basic  types  of  windmill. 
Those  which  collect  wind  energy  tiy 
moving  in  the  direction  of  rhevind,anij 
those  which  do  so  by  moving  ar  an  angle 
(usually  perpendicular)  to  the  wind.  In 
general  vertical  axis  windmills  follow  the 
wind  direction  and  horizontal  axis  milij 
rotate  at  ri^ic  an^cs  to  the  wind.  The 
last  kind  arc  known  as  ‘panemond?’. 

Tile  advantage  of  vertical  aris  milli  ii 
that  they  arc  not  dependent  cm  wiiiil 
direction.  Their  disadvanta^  »  tfoi 
because  their  vanes  rotate  into  the  wind 
for  half  of  any  rotation,  they  need  i 
system  reducing  resismnee  on  the  itn» 

hilf  of  the  raation  to  adiim  “) 

This  is  achiev'^  ^ 
cflrctivc  power,  ints  »  ^ 

sheltering  half  tlic  or  , 

tatheri^’  the  vanes. 

process  of  reducing  the  ^ 

vanes  to  the  wind.  “  I  ^  but 

by  rumiflg  ^ 

present  a  narrov  p 

into  the  wind,  an  J  to*' 

travelling  with  it.  *r  W 

i  ■  B  ^  it 


the 


when 
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'  25  Some  examples  of  windmills 


J  ’[wo  cleverly  designed  static  shapes 
I  achieve  the  same  characteristics.  They 
ic  the  cup  shape  seen  on  anemometers 
t  finsmiments  for  measuring  wind  speed), 
and  the  Savonius  rotor.  Both  arc  only 
lidul  for  small  wind  turbines. 

Anofod  shaped  vertical  ^  windmills 
are  used  for  l^rgc  scale  electrical  power 
gmeration.  Historically,  howcs’cr,  most 
fuccbsflil  large  windmills  have  used 
j  bonzanmi  a^  designs.  The  problem 
w^Tth  this  arrangement  is  that  to  be 


<!ffiictivc  they  liave  to  ibe  able  to  turn  to 
point  into  the  wind.  Tlic  mast  common 
type  of  windrriilLs  were  for  grinding  com 
for  pumping  wratcr  for  drainage. 
These  had  two  principal  fomts:  the  post 
•’'ill*  which  has  the  whole  building 
^iS^'ising  tlic  mill  able  to  rotate,  and  die 
miU,  which  has  a  rotating  cap. 
Tiicit  an;  still  examples  working  after 
hundred  years'  usage- 


f 

4 


The  post  mill  has  a  strong  fcntial 
Tiber  core  on  which  the  upper  part 
rates .  Steps  go  nearly  to  the  ground, 
lilt  over  a  lailpolc,  which  the  miller 

align  the  mill  with 

uic  wind  dircaionMbwer  mills  use  a 
jrnall  wheel,  called  a  ‘fentail’  on  the 
opposite  side  of  the  rotating  cap 
m^n  saU,  and  perpendicular  to  it.  The 

il  has  tiic,cSirt  of  driving  the  ap 
und  until  it  is  hctalmcd,  thus  tuin^ 
e  sails  to  the  wind  atiiomantall). 

,od«ns>'stenisnmd.ou.wair«ta 

them  forelectnary 
P  in  IXmmark  jnd 


alifomia.  significant 

Before  mvestmg  u.  an> 

omble  sv-stems  which  ^ 

■  1  r^rt\  iiui  dia-cnmi  a>w 

"^n^lsoftime.n.erd^-'-W*'' 
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;,  ycir-round  measurement.  With  big  jobs  quickly.  Th,;jj7r^  f 
presailing  svinds  we  are  talking  about  a  .subtler  approach.  Thu''^’^  I 

Wer  than  average’  propomon  of  wind  characterised  as  a  passive  It 

ftom  one  direction.  If  we  had  constant  active  approach  to  hamessi,^ 

\vind  (which  wc  don^t  because  everj  site  ^nd  as  such  fits  \vitfi 

is  calm  on  occasions)  the  averagp  amount  pattern  of  priorities;  | 

of  uind  from  one  of  sixteen  points  of  the 

compass  would  be  6.25  per  cent.  10  per  1  First  do  the  things  '\vhich  ctb 

cent  wind  from  this  direction  would  be  cncig)'  , 

aU  chat  we  needed  to  make  it  the  2  Then  do  the  tilings  which  con.^c^vc,, 

'prevailing  wind^  yet  this  is  a  tiny  3  Only  finally  do  that  which  consume 

fraction  of  the  time  for  which  we  need  energy. 


to  harvest  cncrg\-  At  most  sites  in 
western  Britain  the  wind  is  in  the  South- 
West  quarter  for  ^  per  cent  of  the  time, 
but  this  is  any  direction  from  due  South 
to  due  West.  In  designing  wind 
harvesting  we  need  to  be  clear  about 

these  specific  details. 

Another  consideration  is  that  in 
practice,  wind  can  only  really  be 
harvested  between  15  and  75  kph. 
Below  this  speed  the  effect  is  rather 
feeble,  and  above  it  too  violent  to  risk 
the  equipment  being  damaged.  Wind 
monitoring  needs  to  show'  the  viable 
hatvesiabU  wind,  not  the  overall 
windflow,  w'hich  is  less  useful. 

Other  considerations  of  wind  sites  are 
covered  in  Chapter  11,  Landscape. 

Passive  Versus  Active 
Systems 

Many  of  the  above  technologies  derive 
from  essentially  industrial  requirements. 
Concentrations  of  power  arc  needed  to 


The  power  of  the  natural  clcmcnis  cm 
w'hethcr  we  use  it  or  not.  All  mt 
suggested  devices  arc  simply  waj-s 
concentrating  it  in  time  and  spaa  « 
that  w'c  can  convert  it  into  useful 
processes.  Yet  there  arc  many  pasavr 
systems  which  do  tlic  same  work  lur  lot 
effort.  For  instance:  why  build  w-ml' 
powered  generators  to  praducr 
electricity  for  space  heating,  if  un 
.simply  design  our  buildings  to  havthgp 


gain? 

a'  are  some  ways  in  whicti  wawoti 
adc  to  w’ork  for  us  by  passivcl)  URi? 


cs. 


,cU  as  reflecora  House 

nclc  above  shade  side  o  po 

Stersuninoeascs^lar^-^* 

CCS  oir  the  water  suificc 

-  '’“"InS 

ent  retraenve  *"’1“ 

r  wusing  a  huiW-“l 
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(an  be 


.•oUcctcd  by  a  throu^flow  of 
j„  salt-rcsistant  piping-  A 

Jato.y  system  wUl  work  like  any 
heating  circuit. 

'liar  paneb  Water  w-Ul  n|e  when 
jnd  611  when  cooler.  Th6  natural 
Lotablcs  the  removal  and  circulation 
of  heat  aptured  by  solar  pancU. 

Waste  water  leaving  houses  has  high 
w  content,  both  ftom  our  bo^y 
ft-astes  and  from  the  energy  wc  put  in  it 
,0  cook,  Nvash  etc.  By  running  the 
outflow  through  grey  w-atcr  ponds,  or 
gnvd  beds  inside  adjacent  greenhouses, 
we  can  extract  the  heat  passively.  This 
heats  the  greenhouse  and  reduces  heat 
loss  from  the  building  ‘envelope’. 

Heat  stores  Water  is  a  poor  conductor 
of  heat.  This  means  that  water  also  loses 
heat  slowly,  keeping  its  heat,  once 
gained,  for  long  periods.  Lat^  water 
storages  can  be  built  under  houses,  or 

centrally  within  them,  to  store  heat, 

« 

rdcas'mg  it  slowly.  This  can  be  used  to 
cv’cn  lempcratures  between  winter  and 
aimmcr. 

Mulching  This  technique  of 
5^cning  builds  high  humic  content  in 
the 


greatly  increases  the  capacity  of 
to  store  water.  It  reduces  damage 
•frirn  heavy  rain,  and  reduces  need  to 
in  tlic  event  of  drought, 
water  Rriofs  are  massive  areas  oi 
^Jicr  collection.  All  you  have  to  supply 
the  storage  and  guttering,  and  gravity 
<3ots  rhe  rest,  reducing  reliance  on 

energy  consuming  si 


Plant /Animal  Cycles 

We  looked  at  food  as  an  energy  cycle,  but 
in  its  frill  performance  the  fr>od  chain  is 
more  complex.  This  is  sometimes 
expressed  as ‘trophic’  levels,  because  the 
food  chain  concentrates  nutrients 
through  di&runt  stages.  A  guideline  is 
(that  each  stage  of  the  chain  w^orks  on  a 
feaor  of  ten,  so  a  chicken  cats  ten 
pounds  of  grain  protein  to  make  one 
pound  of  chicken  protein.  A  fr>x  will  cat 
ten  pounds  of  chicken  to  make  one 
pound  of  fox,  or  incUrccrly,  one  hundred 
pounds  of  g?ain. 

The  logjc  of  this  aigument  saj's  that  if 
you  cat  vegetable  protein  it  is  better  for 
the  environment  because  it  can  be 
grottm  on  one  Knih  the  land  needed  to 
make  the  same  amount  of  ammal 
protein.  In  feet  the  system  is  far  mote 
difiuse  than  this  calculation  bnplira. 
What  of  the  products  the  chicken  or  the 
fox  return  to  the  biosphere,  other  than 
the  food  involved?  Tlicir  urine  and  feeces 
arc  important  sources  of  nitrogen  and 
phosphates.  They  dig  and  drain  the  land 
by  their  scratcliiiig  and  bumraang.  In 
their  natural  cccjn-stcms  tlicy  mamimn 
the  balance  of  nature,  as  docs  cvere  oihcr 

element  in  the  wxb  of  Ufo 

Everv^'herc  we  rake  horn  tnc  ^ 
arc'  deplci.tng  the  inputs  to 
part,  which  we  must  repbec  or  sec 

ovcPiWdm\nmono\)iAO  ^  } 

.  j*  chain  which  we  cannot 
to  the  lOfW  eliain 

vnnh-  leads  us  to  bringing  m  inputs  an 
,upphl«dsi. 

the  lessening  or  our 
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that.  Growing  tree  fodder  for  our  stock 
may  onJy  provide  ten  per  cent  of  tiieir 
food  needs,  but  this  miglu  cover  the  lean 
time  of  the  year  w'hen  other  site  grown 
fodder  is  not  available.  By  eradicating  the 
need  to  buy  in  fred  w'c  reduce  an 
cxpcnsiv'c  input  with  all  the  suppliers 
profit  margins  on  it  thus  increasing  the 
net  sncld  on  our  crop  by  maybe  thirty 


many  pirxcsscs.  Because  hinm 

ca-ated  quickly  it  is 

highly  productive  vvebs  ° 
within  one  generation,  The  L^'''^'"* 
of  sonte  of  the  more 
might  rake  a  little  longe,;  ^ 

more  poaiblc  if  we  had  thus  su«eo2 

in  meenng  our  own  necdsand  udna.,. 


per  cent. 

The  management  of  these  energies 
within  the  system  can  often  have  benefits 

w 

out  of  all  proportion  to  their  apparent 


own  outputs  ar  home. 

Transport 


input  value. 


Biomass 


One  of  the  greatest  consumes  of  cnem 

is  transport.  Every'  stroke  of  cva\’ 
internal  combustion  engine  dcwruiv 
fossil  fuels  which  will  take  millioiu  ui 


Biomass  is  the  total  planetary'  Using  store 
of  energy,  including  aU  the  plant  life, 
marine  creatures,  birds,  animals  and 
microbial  activity.  It  is  a  tremendous 
accumulation  of  energy.  In  designing 
durable  societies,  our  first  priority  must 
be  to  increase  biological  energy'  stores.  If 
W'C  apply  all  that  we  hav'e  learned  about 
making  machines  to  building  complex 
biological  "machines*,  w'c  will  have  gpnc 
a  long  way  to  solving  the  seeming 
shortages  of  our  present  approach. 

By  setting  out  to  design  increa.scd 
biomass  as  the  basis  of  our  culture  we 
create  homes  in  which  laim,  ^rden, 
dwelling,  school  and  community  space 
become  imperceptibly  merged.  Distinc¬ 
tions  in  function  become  blurred 
precisely  because  we  mana^  energy 
interfaces  to  be  mutually  productive  of 


„  to  recreate.  In  rw'o  hundred  \'cin 
u.sagc  we  shall  have  exhausted  tud 
orces  which  took  thousands  of 
llions  of  yean*  to  become  available 
eh  breath  of  these  hungry  engrw 
tes  oxygen  which  the  planctinr 
;)mass  is  struggling  to  leplace.  Whilfl 

is  happens  we  are  destroying  the gjtsn 

of  forests  and  {XjUuting  the  seal 
icir  delicate  planktonic  liwgK^ 
educing  the  Earth’s  capw  ai 

_  the  damagp-  Thi  «n 
vehicles  aa-  so  poisonous  iM 
ke  the  air  smbrcathablY-' 

the  nuD  kills  fores"*  “'J  " 

.ding,  dissolve  befoic  0.^ 

.nd  what  docs  this 
fiir  us’  It  u 

^  u  and  dnnk''^ 

owm  to  buy  KTod  an 

shippt^d  half 


round  the 
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our  taste  for  novelty.  It  drives 
rl't*  up  the  highways  of  the 
^  ro  deliver  commocUncs  which  arc 
h  same  instant  being  shipped  in  the 
''  «K  direction  from  another  source 
‘^^othcr  destination,  simply  because 
don’t  have  an  overall  .system  for 
_4n(T  cuddIy  and  demand,  other 

suoply  and  demand  economy.  It  has  also 

dfnc  some  constructive  work  in  the 
world,  so  before  wc  dismiss  the  internal 
combustion  engine  entirely,  here  arc 
some  suggested  priorities: 


1  Don’t  travel  unless  you  have  to. 

2  Walking  is  better  than  horse  riding  is 
better  than  cycling  is  better  than  the 
bus  Ls  better  than  the  train  is  better 
than  the  private  car  is  better  than 
aircraft.  Narrow  boats  on  canals  and 
sailing  boats  arc  pretty  good  ways  to 
gpt  about.  Fossil  fiicUed  ships  arc 
slightly  more  environmentally 
damaging,  but  still  a  lf>t  better  than 
jet  ainnaft.  Balloons  and  hang-gliders 
have  potential. 

The  priorities  arc  not  absolute,  but  the 
general  picture  remains  that  biological 
Oansport  is  ideal  if  you  can’t  stay  still. 
Mechanical  systems  are  betrer  tlian 
thcnucal  ones. 

Necessary? 

^nspon  is  not  just  about  where  you  go 
Penally.  It’s  also  about  the  whole 


- - - ENERGY 

system  of  mo\ing  commoclities  an:)und 
the  globe.  This  is  where  local  production 
can  help  to  cut  the  cnergv-  bill. 

Wc  need  to  ask  of  each  energy 
expenditure  whether  it’s  reallv 

4 

ncccssar)'.  I  am  moved  by  a  letter  from 
my  brother  in  India:  Tt’s  sad  that  Goa 
Ba.s  been  so  dcstroj^cd  by  tourism. 
Althou^  it’s  obviously  aided  the 
development  and  increased  the  wealth  of 
local  people,  the  damage  done  to  their 
Ufcstylc  and  culture  is  immense.  It  docs 
raise  questions  about  the  morality  of  all 
this  travelling  business.’ 


Cultural  Interchange 


Trinsptjrt  does  also  have  an  up  side  in 
that  it  enables  cultural  exchange.  His 
letter  continues:  ‘If  you  travel  with 
respect  and  care  you  can  also  do  a  lot  of 
raod  and  help  incrca.se  our  and  their 
understandings  of  our  respective 
cultures.’  ‘UratUng lightly'  cm  the  planet’ 
is  a  precise  image  for  this  ethic  ol  cate. 
We  mav  Icam  liom  the  pilgrinu  of  foe 
Middle  Ages  in  Europe  who  -sxre 
constrained  to  >vallc  to  the  holy  pkecs. 
with  all  outwaid  aspects  of  poverty.  <0 
,vav  wc  come  to  our  destnutmn 
receptive  to  wh.1t  we  6nd  rather  than  * 
missinnarics  ot  change- 

Another  possibility  UW  creative 

inthefieldoftravcIistoseeinteiiP  n 

nadea.,‘tn.s-.VVeeomemgxfoec 

,nd  cvehange  coinfoo.to.es,  " 

krenfht  bm  3 
ectmonuc  hcnr.nc, 
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holiday  in  which  wc  look  fbnvard  to  and 
expect  to  receive  an  expansion  of  our 
aiicural  perception. 

National /Personal  Versus 

Local/Conununal 

Western  cnergj'  consumption  is  vastly 
greater  per  capita  than  that  in  developing 
countries.  It  is  the  most  marked  contrast 
between  the  nch  and  poor  parts  of  the 
world.  Americans  consume  fifty'  times  as 
much  primary  fuel  energy  per  head  each 
year  as  Indians  do.  Britons  use  half  as 
much  energy  as  Americans,  or  twenty- 
five  rimes  as  much  as  people  in  India. 

One  of  the  major  difibences  is 
between  cultures  which  arc  based  on 
personal  ownership  and  usage,  and  those 
which  see  communal  ownership  and 
usage  as  part  of  a  local  community  as 
normal.  Do  Americans  have  fifty  rimes 
the  quality  of  life  that  people  in  India 
do,  for  all  their  comparative  wealth  and 

poverty? 

A  society  w'hich  insists  on  private 
separate  dwellings  for  each  individual  or 
small  femily,  private  cars  for  each  person, 
and  so  on,  is  bound  to  use  more  cnerg)' 
than  sodcrics  which  thrive  on  extended 
fiuniiies  Ih'ing  check  by  jowi,  and  the 
femiiiarity  of  public  transport.  If  we  wish 
to  reduce  our  energy  budget  w'c  need  to 
find  ways  in  which  wc  can  be  comfort¬ 
able  with  a  more  communal  sharing  of 
energy  resources,  and  a  more  direct 
fuelling  of  those  resources  from  within 
our  local  community. 


Wc  .ilso  need,  as 
responsibility  for  dcaninc 
outputs.  I„  Britain  g<.vLL“" 
government  has  ignored 

chat  our  undcaned  gaseous  ^ 
output  crosses  the  seas  and  a, 
lakes  and  forests  with  acid  tain  Genf™ 
and  Poland  have  cqu% bad habb"’’ 

It’s  time  to  accept  responsibilitv  and 
clean  up. 


Water/Land  /Air 

Because  a  piece  of  land  is  shoft-n  j 
different  colour  on  tlic  map  it  doesn't 
mean  the  energy'  flows  stop  at  the 
border.  Finding  residual  DDT  in  the  6r 
of  Antarctic  penguins  is  a  soloan 
reminder  that  pollution  becomes  global. 

The  same  linked  energies  ait  availahlc 
for  us  to  manage  beneficially.  Inaspon 
bv  water  may  be  slower  than  air  or  land, 
but  it  is  much  easier  to  move  is 
like  coal  in  this  way.  We  simply  w 
adjust  our  demands  to  the  pace  of 
the  most  appropriate  energy  system.  ^ 
society  based  on  w'atching  videos  ' 


movies 

stations.  One  which  ccnu«  ^  ^ 
productive  gpnlcns  can  mas 
wood  stoves. 


Public  transport  is  o 

a  system  if  «  has  the 


ol 
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,  Sweden  the  government 
Lped  mil  Hires  by  thirty  per 
\  yv  massive  increase  in  usag: 
^ited,  making  the  rail  network 
rmom  profitable,  and  increasing 
X:  capital  avaUablc  to  reinvest  m 

the  process. 


polirital  will  and  of  the 
ronnimeis.  Taking  the  bus  rather  than 
driving  the  car  is  a  political  act  ot 
jffinnarion  in  sharing  energy  resources 
^unally.  It  becomes  hard  or 
impossible  to  do  this  if  the  pubUc 


transport  sv'stcni  U  not  adequate  to  the 
demands  of  our  travelling  panems.  Tf 
public  services  decay  beyond  a  certain 
point,  then  thdr  ultimate  demise  is 
hastened.  People  wll  wait  for  a 
reasonably  regular  reliable  scrv'icc.  They 
will  not  wait  for  an  infirequent  and 
erratic  one. 

One  secret  of  making  public  transport 
work  is  that  it  must  address  the  needs  of 
all  the  people.  Designing  rail  networks  to 
be  high  speed  and  supcr-comfonablc 
may  compete  witli  airlines  fi)r  profitable 
businc.ss  class  travellers.  Docs  it  get  the 
chickens  to  market,  or  ^ndma  to 
hospital^  We  must  reintroduce  a  healthy 


Kl 

r 
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pcasanr  cicmcnr  into  our  public 
mnsport  ss'stcmst  Perhaps  a  campaign  of 
people  taking  pigs  on  trains  would  make 
the  point-  When:  I  grew  up  in  the 
Yorkshire  Dales  the  buses  delivcuKl  milk 
and  parcels,  and  stopped  for  anyone  who 
waved  an  arm,  as  well  as  at  regular  signed 
points.  This  is  what  I  call  public 

transport. 


Draught  Animals 

The  age  of  the  motor-car  has  largely 
diverted  Western  ima^arion  from  the 
potential  of  draught  animals.  In  the  past 
they  were  so  successful  that  by  the  late 
nineteenth  century  cities  like  London 
and  New  York  were  coining  to  a  grinding 
halt  (much  as  they  are  today,  courtesy  of 
the  automobile)  with  the  \x)lumc  of 
horse  traffic. 

We  arc  due  for  a  renaissance  of  tills 
biological  solution.  Heavy  horses  arc 
better  at  logging  steep  slopes  than 
tractora.  They  have  potential  allies  in 
drau^t  utifk  from  donkeys,  sheep, 
goats,  pig^,  alpacas,  llamas,  camels  and 
dogs.  We  might  even  include  humans. 
The  one  advantage  that  all  these  flesh 
and  blood  vehicles  have  over  metal  ones, 
is  that  they  are  self-reproducing. 

Pedal  Power 

The  human  lx)dy  is  one  .source  of  energy 
we  should  not  avcrl<x>k.  At  one  time  the 


rreadmili  had  a  cenain  cur^ 

being  relativelv 


r 

Hot 


with  forced  bbour  its  nnf 
nowadays.  Fortunately 

necessary,  '  ^ 

Studies  of  rebtive  enerpi.  « 
ttavcUingforcn«gy,inp„,'®^,';;^'«. 
person  on  a  bit^cle  is  the 
movmg  animal  on  the  plaRt,  a,™ 
more  metres  pet  calorie  than  2 
fleetest  leopard.  Cycles  are  therefor 
most  energy  efficient  w'ay  to  tnivd.  The 
limitation  is  only  one  of  stamina  aod 
distance.  There  are  appropriate  tricycles 
Ibr  parents  to  go  downtown  with  i 
couple  of  children  on  the  back,  to  m 
the  shopping,  or  visit  school.  Tbat  ire 
cv'dcs  for  carrying  heavy  loads,  TTicn:  arc 
machines  (br  touring  over  longdkanccs 
ui  great  comfbrt,  and  others  designed ibt 
maximum  speed  over  shorter  disunteSy 
such  as  between  towns  or  vill^^ci  Ysu 
can  ride  a  cycle  if  you’re  a  child» « 
grandparent,  or  disabled.  Tlicj'  are  safe 
and  environmentally  friendly,  ami 
because  they  run  off  your  body  powcc 

dicy  help  keep  you  6t. 

In  recent  years  the  mountain  bike  bs 

reintroduced  the  idea  that  cycling^ 

feshionable  Activity.  Bccaiw 

1  rilin'  didn  r  anoct  tna 

low  technology  they  oi 

sort  of  support  when,  p  ^ 

IL  we  were  all  ^ 

s^ndard  of  livtng.  Notv  t^^^ 

growing  p”*  iull  aiM) 

health,  not  mAtcHAl  po^  ^ 
hope  that  the  technology 
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^  become  a  leading  symbol  of 

njtc  development. 

power  can  also  ibe  harnessed  to 
J1  macKinety.  Cycling  systems  have 
®  ..«d  to  power  gcncratore,  grinding 

,.Jcal  instruments.  It  is  also  some- 
that  anyone  can  learn  to  build  or 
maintains  and  as  such  is  a  great  asset  m 
Sling  people  to  take  control  of  their 

0wn  lives. 

Alternative  Fuels 

Hot  aie  many  otlier  sources  of 
ppropriate  energy.  I  do  not  count 
nuclear  power  as  appropriaa*  in  any 
'drcumstanccs  because  the  end  product 
^  deadly  poisonous  and  of  incredible 
longc^ry.  We  haw  no-safe  means  of  con¬ 
trolling  them.  How  can  anyone  pretend 
to  be  'in’  charge’  of  residual  plutonium 
with  a  half  life  of  ten  thousand  years?  It\s 
absurd. 

Methane  is  a  better  option.  This  is 
produced  in  copious  quantities  by  living 
oigintsms  as  they  decay.  ^Thc  human  gut 


■  - ENERGY 

is  one  point  of  produ^qn.  By  contain¬ 
ing  chambers  in  which  diganic  matter  is 
rotted  it  is  possible  to  capture  the  gas  for 
usa^  farms  with  housed  stock  in 
jwintcr  can  gather  the  gas  from  the  slurry 

pits  to  warm  or  light  the  dwellings  or 
animal  sheds. 

Fuels  can  be  distilled  from  biomass.  In 
Brazil  mosr  cars  run  on  alcohol  pro¬ 
duced  from  sugar  cane.  The  ad\nsability 
of  using  vast  masses  of  biomass  to  sustain 
anything  as  dcsrructivc^as  the  motor  car 
Is  debatable;  nevertheless  it  is  possible  to 
do  so.  One  source  of  cnerg)'  for  hcaong 
or  electricity  gjeheration  is  to  bum  refuse. 
This  is  one  step  better  than  shoving  it  in 
holes  in  the  g^und,  and  one  step  worse 
than  recycling  the  material. 

We  need  to  work  towards  rccc^nising 
aU  the  cncigj’  resources  available  to  us^ 
and  harnessing  what  we  have  intcUi- 
gpndy.  As  with  all  .stages  of  establishing 
a  Pennaculturc  approach  to  planet 
management,  improvement  is  a  good 
step’ on  the  path  to  pcrfccnon.  Healing 
the  Earth  of  the  scare  of  a  wasteful  cncigy 
policy  will  be  a  natural  outcome  of 
adopting  this  approach. 
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13  GARDENING 

Creating  a  home  garden  is  the  best  first  step  you  can  take  to  care  for  the 
land  Apart  from  the  Increased  production  of  your  own  plot,  there  is  the 
benefit  of  reducing  your  demands  for  produce  from  land  elsewhere,  k  is 
also  a  gr«ac  learning  experience. 


Miniinum  Tillage 


WIiv  do  we  dig?  To  braik  up  the  soil, 
malic  a  good  seed  bed,  remove  weeds,- 
improve  aeration,  improve  water 
penetration  and  retention,  but  probably 
tnosily  because  it’s  a  compulsive  habit. 
Every  winter  and  spring  millions  of 
g^deners  repair  to  their  bare  plots  and 
dig  millions  of  ton.s  of  soil  between 
dicni.  Ls  itany  wonder  that  bad  backs  are 


the  next  most  common  cause  of  lost 
writ  days  after  the  common  cold? 

Slop  digging!  llie  garden  can  have 
Within  it  all  it  needs  ro  care  ftir  itself.  If 


l\iis  not,  we  will  still  find  it  easy  to 
crwtt  conditions  wliicii  will  soon 
ctablLih  self-managing  cycles. 

soil  mu.sr  not  be  inverted 
dear  on  the  microscopic  scale. 
LS  nor  merely  a  collection  of  old 
itivcs  and  gjrDund~up  rocks.  It  is  an 

dazing  universe  of  myriad  species  of 
™^gi-,  micnabes,  u'ornvi,  anti  otiicr  tiny 
^  •’fid  I', Ulna  -  iccmutg  with  life. 


There  are  literally  tonnes  of  these 
creatures  per  hectare,  with  an  energy 
output  cquh'alcnt  to  that  of  15  000 
human  beings.  They  serve  several  vital 
iunctions. 


1  They  corrode  and  break  down  dead 

•9 

organic  matter  in  the  soil. 

2  In  burrowing  and  moving,  under  the 

land  tltev  naturallv  aerate  tlic  soil  for 
#  * 

us. 

3  In  dying  themselves  they  arc  a 
valuable  source  of  nutrients  to  other 

lifo  forms. 

4  They  make  a  web  of  watcr-rctenove 

tissues  in  the  soil  whidi  constitute  the 

humic  matter;  so  obviou-s 
crumble  a  handful  of  rich  black  soil 

between  your  fingers. 


If  vou  follow  the 
Wow.  wJI  valuable 

tlicsc  benefits  as 
improves, 
ftom  unnecessary 


the  soil 

to  deter  you 

f 

is 


the  permaculture  way 

of  these  oi33ni.sms  flourishes  in  its  tnvn 
niche.  If  you  bun'  surface  bacteria,  thc>' 
die  of  sufftKanon  and  cold;  if  you  expose 
to  the  surface  the  microbes  which  do 
vveU  a  spade-depth  dD%vn,  they  will 
oxidise  and  die.  The  short-term  feed  of 
their  dead  forms  adds  to  the  fcrtihty  of 
the  soil,  but  the  long-term  life  of  the  soil 

is  reduced, 

I  do  use  a  spade,  fot  instance,  to  dig 
out  unwanted  tree  rt50ts,  or  to  harvest 
potatoes.  I  dig  edges  of  beds  back  into 
the  centre  to  improve  water  infiltration 
and  reduce  grass  in\asion.  I  would  dig  to 
trench  rubble  into  impcnious  clay,  or  to 
break  up  iron  pan  below  the  soU.  But  I 
w^ould  no  longer  dig  as  a  matter  of 
course.  Tillage  is  limited  as  much  as 
possible  to  establishing  a  selt-managing 
s>'stem-  With  time,  the  intervention 
becomes  unnecessary. 


Mulching 

No-dig  garden  methods  go  hand  in  hand 
with  mulching.  Watering  the  ^rden  is 
time-consuming  and  usually  uses  up 
water  from  the  tap.  w'hieh  is  highly 
wasteful  as  such  treated  water  is  neither 
gCKKi  for  the  g^den,  nor  necessary'  lor  it. 
Mulching  is  the  process  of  cuvering  the 
bare  soil  with  otlicr  matter.  This  protects 
the  living  creatures  in  the  soil  fttun 
dehydration  and  oxidation.  If  the  mulch 
Is  organic  it  alsci  feeds  thent.  Bather  than 
dig  humic  matter  into  the  soil  it  allows 
the  earthworms  to  rise  up  and  carry  the 


organic  substances  down  ' 
buiTo«-s,  Which  is  What  thevT 

It  makes  the  soU  sur6ce\,  "“'’^ 
erosion  by  heaty  nin  as  it  bS"  s” 
itnpaa  of  the  rainiill,  and 
moisture,  slows  ij, 

colloid^  mass  develops  near  the  sudae 
which  IS  very  good  at  protecnn*h. 
crops  from  drought.  Colloids 
fibrous  organic  remains  which  swell  u 
the  jelly-like  consistenct’  of  waUfaper 
paste,  trapping  water  which  conics  ttet 

w^y, 

Above  all,  mulching  is  something  rbat 
you  can  see  is  clearly  emulating  nanw^ 
When  a  wood  chops  its  leaves  in  wiDgr  . 
it  doesn’t  rake  them  into  a  pile  and  hum 
them  because  thej'^re  untidy.  It  sattm  j 
them  on  the  surfece  in  a  thin  fet. 
When  uncut  grasses  and  other 
die  back  in  the  winter  thq'  make  a  thidl, 
but  airy  mat  aicross  the  surfree  In  t 
next  growing  season  they  stay 
decaying,  and  new  shoots  grow  u 

through  them  _ 

By  mulching  we  make  the  Iciu 

intervention  we  can  to  sun 
natural  cvclc  for  feeding  the  “J; 
mulch  iKclf  can  be  made  fora  fo 
w^aste,  leaves,  grass  c 

manures,  old  straw,  au 

clippuigs.  wood 

bark,  paper  and  cardboaru 

It  is  not  always  iIuMtl 

en-thing.  KWh'"  it.  if 

rot  doxvn  miw^' 

can 


? 


ev 

W' 

find  any 
111 


■ilh  wo"  aooeptablc  smff. 

lid  '‘!  ■ 

n  »  or  red  dyes  in  particular  contain 
•  ^..Tok  If'  you  use  straw  or  other 

torn  off  site  thc>.  may  be 

riaamiren^d  »vith  chem.cd  sprays. 
i  of  these  wili  have  broken  down 
,  year,  so  composting  first  can 
yp  rruke  usable  organic  matter  in  one 
Jon.  Bracken  also  has  drawbacks  in 
It  exudes  a  natural  chemical  ^owth 

inhibitor. 

■nicrc  is  a  side  bencht  of  mulching  for 
those  who  don^  cat  weedSy  in  that  the 
jDukh  tends  to  suppress  the  growth  of 
annual  weed  seeds  in  the  soily  reducing 
flomperition  with  the  intended  crop. 
Black  polythene  mulch  is  an  alternative 
which,  because  of  its  colouty  absorbs 
hear  into  the  soil.  It  Is  also  the  most 
effective  weed  suppressant.  Unfortu¬ 
nately  it  uses  fossil  fuel  reserves  in  its 
production,  and  adds  no  liumic  matter, 
WhQsi  beneficial  in  reducing  oxidation 
of  peaty  soils,  and  preventing 
n^parative  loss,  it  docs  not  have  the 
^-tcrhi  future  of  organic  mulch^f 


Rotations 

w  classic  organic  gardening,  rotations 
ut  tJways  advised .  The  saggestion  is  ihiit 
®t>pvofone  type  should  not  be  repeated 
^  same  as  this 

Ifl'itOi  trouble  by  presenting  an  ea.sy 

for  -spccics-spccific  diseases  and 

Carroi  fll*  i*i*InTnrm  nnH  r*liiK  rrwtt 


"  Gardening 

wm  destroy  your  crop  if  they  get .  hdu. 

The  usual  pattern  is  to  recommend 
four-counve  rotations.  This  means 
dividing  your  plot  into  four,  and  m  vac  h 
quarter  at  a  time  growing  in  rotatitm. 
potatoes,  legumes  (bean  family., 
brassicas  (cabbage  family),  and  rt’>oi 
crops.  Rotations  also  have  the  elfccr  of 
ttnprovmg  soil  fertility,  as  these  tiiftcrent 
femilies  all  add  and  subtraa  different 
things  in  their  growing  cycle.  Beans  add 
nitrogen  which  thq-  ‘fix’  from  the  air 
througli  beneficial  association  with 
certain  fungi  on  their  roots.  Potatoes 
break  up  the  soil,  and  leave  their  fibrous 
roots  behind,  opening  up  the  soil 
structure. 

If  you  arc  going  to  grow  single  crops 
on  any  scale  it  is  certainly  the  system  to 
use.  Tw  elve  people  live  in  my  house  and 
we  cat  our  owm  potatoes  ail  year  round. 
We  grow'  them  in  plots  around  five 
metres  square,  and  the  plots  arc  in 
different  spots  of  the  girdcn  each  year. 

How^ever,  other  crops  arc  generally 
g^wvm  in  smaller  blocks.  We  arc 
conscious  not  to  follow'  any  cropi  with 
another  of  the  same,  but  if  you  mb  all 
your  plants  up  together  more,  the  ask 
reduces.  If  you  chink  about  it,  nature 
does  not  operate  a  sj'stcm  of  rotanom. 

—  .  jiicccssion.  B'iire  soil  is 

,  like 

plaQES 

appear.  Ukc  doefo,  Bramwe  nia) 

nm-  After  .1  while  shrubs 
wav  in,  and  in 

Jk 

tjces  Start  to  appear 


Rather  it  practises 


,s  live  or  ten  > 
Wild  stifi  L  chhions  an 
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usually  sogcd  advances  where  specific 
planis  rehabilitate  the  stfil  to  be  followed 
bv  a  gradual  rccum  to  forest. 

Perhaps  this  kind  of  chan^  over  time 
an  be  seen  as  com  piemen  tan'  to  crop 
rotations,  which  arc  maintaining  the 
dcv'clopmcnt  of  the  system  at  an 
artificially  fixed  point.  Avoid  planting 
bnissicas,  potatoes,  onions  and  carrots  in 
the  S3.rnc  spot  r\vo  scssons  cunnings 

thev  are  the  major  attractants  for  disease 
■ 

and  pests. 


Bed  l^^pes 


The  use  of  no-dig  and  maldiing 
techniques  favour  certain  types  ot  bed 
design.  If  I  move  into  a  house  widi  a 
garden  which  is  a  complete  wilderness, 
how  can  1  produce  crops  b>'  not  digging 
The  answer  b  to  make  a  base  for  die  beds 
on  top  of  whatev'er  b  growing  there  now. 
If  it’s  scrub  or  brambles,  a  gciat  could  be 
brought  in  to  cat  the  lot  out  first.  If 
therr’s  no  goat  you  may  want  to  make  a 
drastic  intenention  Ula-  cutting  the  loi 
down  and  digj^ng  out  the  roots  of 
bushes,  although  plg?i  are  good  at  this! 
Assuming  it  is  just  long  grass  and  annual 
weeds,  define  your  area  by  spreading 
thick  cardboard  on  the  ground.  Old 
boxes  which  shops  throvs*  away  are  just 
fine.  Old  clothes  with  bimons  and  zip.s 
cut  off  arc  good  too,  and  carpets  are 
splendid  for  the  job.  Just  makcsiirt  that 
all  this  material  is  org^mc  -  no 
carnets  or  plastic  materi 


You  can  aid  the  arrival  of  v, 
spreading  a  little  blood  and  h 
but  this  is  not  essentiTN^?'^ 
laid  our  all  your  matting  matl 
overlaps  well  so  weeds  can’t 
through  it.  If  a  few  pefostent  ^  ^ 

don  t  wony  about  it,  thei-  won’i  iv 
problem.  Next  layer  the  ipp„ 
150mm  thick  in  otgmic  ma^  ,3 
manure  is  ideal,  kitchen  m: 
compost,  rotted  leaves,  green  manu 
there  arc  many  possibilities.  The  » 
choice  is  those  things  which  arc  rich 
nitnigcn.  When  this  layer  is  in  place, 
cover  die  whole  .surface  widi 
150-200mm  of  straw,  sawdust,  imall 
twi^.  bark  chipping?,  or  other  carbon- 
rich  material.  It’s  best  to  arn'  out  tha 
bed  making  in  the  autumn,  and  Icav 
to  roi  down  o\'cr  winter.  In  praa*' 
can  be  done  any  time  of  year. 

Assuming  you  start  in  autumn, 
bed  will  be  ready  for  " 

spring.  The  rather  roug 
readily  accept  fine  seed,  so 
to  use  are 
which  have 

cravs  elsewhere-  You  can  y  , . 
manures  like  imastard, 

Potatoes  and  b 


beans,  or 
as 

also 


and  •• — 

beans  make  a  pioJ  fin' °"P 

the  roil  well  broken  up. 

paKfss  sounds  messy  ^  ^  ,  | 

^  1  »  tf/iiiVe  never  tned  it  bcio  -  .1 

when  vou  n  .  ^ ,  jjoil,on« 

oihsoil  within  one 
reason,  withtim 

You  wiU  fina  vanations  nn 
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you  art:  nc\'cr  going;  to  walk  on .  Oirtible 
digging  Ls  the  next  step.  This  means 
going  down  two  spade  depths.  Into  the 
bottom  of  the  trench  you  put  the 
upturned  turf  froin  the  top  layer,  and 
cover  this  with  the  soil  from  below.  The 
first  section  is  put  on  one  side  to  lill  the 
other  end  of  the  oblong.  You  can  add  in 
other  organic  material  as  you  go,  but  the 
end  product  should  be  a  heaped  bed, 
curved  in  cross  section,  which  is  hielicr 


CBf\k)5T 


■R3TftTO 


through  sheet  mulched  raised  bed 


method,  which  is  also  sometimes  caUed 
dicct  mulching.  Be  careful  that,  in 
adding  ftesh  manures  as  mulch,  you  do 
fuit  place  them  next  to  plants  which  will 
be  burnt  by  their  strong  acidity.  Be 
named  also  that  brassicas  will  become 
more  disease-prone  on 
nch  soils.  Thi.5  can  be  compen.satcd  by 
liming.  Soil  tests  can  be  made  to  cheek 
nn  acidity/alkaliniiy  of  soil.  In  general, 
howa-cr,  a  balanced  programme  of  soil 
maintenance  will  achieve  a  deep  rich 
loam  very  Ljuickly,  You  should  soon  gat 
balthy  populations  of  earthworms,  and 
•1  clover  grows  on  your  plots,  then  it*s  a 
pretty  good  indication  dial  all  is  well. 

BaflRd  l>cd.s  arc  another  variation  on 
w  no^  theme,  wliich  da  require 
liigpngto^  them  going.  Using  a  line, 
peg nur  rectangular  beds  which  can  be  as 
Img  as  you  need  them,  hut:  narrow 
*^PU|^  SQ  nuddle  can  be 

**achcd  comfortably  from  either  side, 
idea  is  to  make  a  heaped  l^ed  which 
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A:  Shrub  arde  .vah  shows^r  gnlt  cenire  (fc.g.  bamboos,  asxioe. 

B:  Mukhed  paths:  //oodchip  or  over  cardboard 

C:  Keyholfe  path  as  B 
D:  !<&/‘holc  beds 

1)  lo*v  creeping  and  herbaceous’  piariti  (erg*  salads) 

2)  taller  plants  (e.g.  broad  be^)  .  . 

})  one  visit  plants  {e,g.  raspbetT>e?.  standard 

Et  Protection  irom  \v(n(d^  weeds  a'ld  awinal  predators  e^g< 

blackthorn,  holly,  hawthorn)  ^rr^hrai^liE 

F;  Trees  bet/^een  teyhdes  to  g*vs*  vartical  yield  i,*.g  - 


,  -to'hofc  bed’.  Here,  a  small  acc«s 

iiid  ®''‘' 

P‘”  [O  a  whole  rectaiigular  bed, 
*^'movins  the  neccisiO’  for  walking 

r An  extension  of  thU 
-  nle  is  rhe  ‘mandala  garden*,  which 
icalty  an  assembly  of  kc>'holc  beds. 
Shapes  can  be  as  intricate  as  your 
jiiiaginanon  allows. 


^  gardening 

permanent  ground  ctjvcr  and  otter 
maximum  economic  yield.  A  well- 
designed  guild  will  eliminate  much  sunik 
care  by  offering  feed  and  bedding  lo  the 

animals  which  thtw  can  hardest 
themselves. 


Perennial  Versus  Annual 


Planting 


Various  planLs  have  beneficial  rclation- 
jhips.  Planting  carroLs  and  onions 
togctlicr  helps  deter  both  carrot  and 
onion  tiy.  Botli  pests  locate  their 
hvountc  food  by  smell,  and  tlic  scent  of 
ach  plant  tends  to  mask  that  of  the 
other.  'Companion  planting*  is  the 
study  of  such  beneficial  ;^f>ciations  on 
i  anc-toonc  basis.  Marigolds  are 
deterrent  to  nematodes,  ttnv'  worm-Uke 
cicaturcs  which  damage  underground 
touts  and  stems.  Fes'crfcw  helps  heal  sick 
pbnis,  and  so  on.  Tlierc  arc  ^ 
sDuixcs  of  infotmacion  about  com¬ 
panion  planting,  some  detailed  in  die 
booklist 


h  is  possible  to  cake  the  process  a  stage 
fiinhcr,  by  hutldmg  communities  of 
i|^nR  and  animals,  called  '■guilds’.  A 
guild  will  consist  of  planes  and  .mimals 


arc  gt  Hid  companions  in  all  senses, 
will  occupy  all  the  possible  layers 
■  ground  atid  air^  as  well  as  having 


hwlihy  exchanges  of  nurnenis  and 
dutaju:  rcst.sranee,  'Hicv  will  maintain 


Temperate  horticulture  U  very  biased  m 
the: Use  of  annual  crops.  Thi.s  Is  work- 
inducing:  annuals  need  planting  and 
disposal  each  year.  Seed  has  to  be  saved 
or  purchased.  In  building  permanent 
agricultures  we  need  to  use  more 


perennial  crops. 

Given  two  crops  with  the  same 
function,  choose  the  perennial  one. 
Many  of  the  crops  described  as  annuals 
on  seed  packets  arc  actually  perennial. 
Lettuces  are  a  good  example,  Howc\cc, 
if  you  leave  lettuces  they  tend  to  become 
more  bitter  with  time.  One  option  Is  tO: 
develop  a  taste  for  more  bitter  vegetables 
and  salad.s.  Another  ww  of  sa\ang  work  ^ 
is  to  keep  the  annuals,  but  to  try  and 
grow  them  in  ways  which  allow  thorn  to 
sell-seed.  Spinach  docs  this  well.  Leave 
fee  areas  round  the  plants  where  r  e 

sccd.s  can  germuiatc  after  felling 
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The  extra  plant  growth  makes  green 
manure.  The  flowers  attract  bcncfldal 

Insects,  such  as  hGvcrfl>% 

Trees  arc  the  greatest  c^^plc  of 
perennial  'crops,  and  the  use  Ot  trees  as 
centre  of  garden  guilds  takes  us  on  the 
path  to  turning  our  gardens  into 
productive  forests. 

Fruit  Afege  tab  le  /Fib  re 
Crops 

Understanding  the  uses  of  individual 
spcdcs  helps  us  serv'c  our  own  needs. 
The  world  in  general  is  terribly 
dependent  on  a  crops  ibr  food.,  and 
a  tiny  minority  of  people  take 
responsibility  for  growing  other  plant 
, products  for  their  owm  usage.  Fibre  crops 
are  a  point  in  ease.  Ac  one  rime  nearly 
every  village  in  Britain  had  its  own  flax 
fields  for  cropping  fibre.  Netties  were 

also  used. 

There  is  a  huge  rangp  of  plants  which 
can  be  grown  succcwfiiliy  in  cool 
climates,  and  I  hope  you  find  some  new 
ones  in  the  species  lists.  It*$  great  fon  to 
add  to  this  knowledge  and  experiment 
with  more  unusual  civ>ps.  It  also  gtcatlv 
increases  our  ability’  to  sec  to  our  awn 
needs,  and  also  to  understand  all  plants 
as  havir^  important  ftincrions  m  the 
web  of  lifc- 


Crops  Fertiliser 

Ever)'  crop  is  a  fortiliser,  pretviding 
decaying  vegetable  matter  tti  the  soiU 


well  as  the  indirect  residues  of 
wastes  which  result  tIuT. 

food  I  here  are  a  few  ways  in  whi^ 
can  increase  this  usefoln^. 

One  way  is  to  avoid  pulling  up 
wherever  possible.  We  shouldnS 

carrots  or  any  orftcr  root  oo’p  or  b,C 

.n  the  gro^d  d  we're  afiaid  of 
pests,  or  It  the  plant  is  an 

which  we’re  trying  to  remove  Ho4c«r 
w'hcn  the  bean  crop  is  ‘ 

cutting  olF the  plant at  ground  level  TKc 
root  will  gradually  rot  in  the  soil,  and  ihc 
life  below  wUl  remain  undjsturt)d|^i 
following  crop  will  find  the  root  [larfi^ 
the  old  bean  an  cas\'  nutridvc  way-lfj 
sinking  quick  deep  roojs  itself,  and%j 
ready  source  of  nitrogen. 

Many  plants  have  high  vzducs 
manures.  Their  leaf  matter  can  simiiy  be 
cut  and  scattered  as  mulch  to  rot  on  the 
ground.  These  are  covered  more  fiillyuj 
Chapter  17,  on  fertility* 


le  bare  soil  Is  impoi  wiu 

cnefi.  fi«m  the  land.  The  kspb, 

grewing  cycle  for  each 
ined  by  how  long  it  oli® 

receive  the  ncccssaiy- 

1.  Bare  soils  cool  more 
and  at  night.  They 

benefiaal  t«  ^  " 

•  me  tactic  here,  but 
eh  IS  oxit  racLi'-  ^ 
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a  crop.  There  are  many  plants 
be  used  ro  i.vci*?osv  the  soil 
'*■'”*1^  both  to  give  yield  themselves, 
"'niso  to  pftvct  and  feed  the  soU. 
membeis  of  the  clover  y 

®!!  Pitched  egg  plant  attracts 

which  pntdigious 

Ldc  have  medicinal  uses.  Succulents, 
such  as  stonccrop,  hold  water  and  are 
Onju^r  tesistant.  Maximum  ground 
L-Dver  is  a  simple  rule  to  remember,  and 
one  that  is  enhanced  by  each  new 
aisct?vcr>'  you  make  of  useful  ground 

txrt'cr  plants. 

I*  ^ 

tlse  of  AU  Layers  and 

Seasons 


A  girden  Vi/hich  is  hare  in  svintcr,  or  has 
only  one  layer  of  g^osvth,  has  ntissed  the 
cipportunitics  fc»r  yield.  We  remember 
ihe  seven  layers  of  plants  in  the  fbce.st 
iind  remind  oursclve-s  that  a  giirdcn 
which  has  cl  i  mas  trees,  edge  trees, 
'hnibs,  herbaceous  pliints,  ground 
root  crops  iuid  climbers  nu^it 
^t^vc  us  if  we  still  hav'cn'r  tltouglit  of 
Winy  epiphytes. 

Our  plans  should  include  a  gr>od 

Vt  A  -  V 

i  niLTturc  of  successions,  and  resf^'cs  or 
ici  get  in  cjuick  and  cover  anv  soil 
h*wd  by  ;i  iifujd  crup  wiwn  we  have  nn 
*vpl;iccmeiir  lo  hand.  One  way  to  help 
hiUld  f he  soil  and  ro  ensure  the  activicy 
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of  the  ground  over  winter  Is  to  «,w 
quick-growing  cover  crops  in  the 
autumn  such  as  mustard  and  field  kans 

.  as  Japanese  and  Clunc-se 
varieties  arrive  in  Europe  and  Amcnca 

we  find  there  aa*  now  crops  to  gp  av  all 
year  round.  There  arc  picnn-  of  plants 
which  flower  or  have  attractive  baa- 
winter  branches  if  we  want  bcaunfiil 
things  in  the  winter  months  as  well. 


‘Weeds’ 

A  weed  is  a  plant  w'hca-  you  don’t  want 
it.  They  may  also  be  the  true  nafive 
residents.  Past  wccdcis  mi^t  one  day 
rather  at  groups  of  ‘Weeden 
Anonymous’  (myself  amongst  them) 
and  confess  to  the  pathological  stresses 
which  drove  them  to  rip  unwanted 
planes  from  the  ^rden.  I  suspea  that 

the  biggest  cause  is  i^orance. 

Wee^  arc  extremely  useftil.  Thej’  tend 
to  be  pioneer  plants,  that  is  they  are 
planLs  whose  natuol  role  U  to  reclaim  , 
damaged  cmironmcnLs.  Many  of  them 
arc  edible.  Nearly  all  of  them 
abilitv  to  ocnaa  inluablc  mmen  ^ 
the  subsoil,  or  even  rock,  f  ^  ^ 

the  erovi'ingfcrtility  of  their  chosen 

i  hMc  are  called  ‘dvnamic  accumul«o« . 
1  best  are  caucu  ysrfuiness 

We  sliall  never  know  the  n*** 
of  vixeds,  so  learning  ro  reco^^«  ttu,^ 

r  ^Leiate  their  «luc  makes  il» 

and  appreaatc  „  thcni  at 

Hither  more  -van-  •>' 

^  ^  rt*  that  tlicK^  common 
and  apprecrarc  chai  u 
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guilds  of  dicm  which  arc  very  reliable 
indicators  of  the  soil’s  condiaon.  You 
can  also  replace  weeds  with  more 
acceptable  crops  which  carry  out  similar 
thnetions  ro  the  w^ecd  in  question.  Tlius 
a  patch  of  thistles  can  be  replaced  by 
globe  artichokes;  hcav)'  infestations  of 
butteicup  (w'hich  is  poisonous)  make 
good  ground  ^r  strawberries. 


Salalds  and  Herbs 


Raw  food,  salads  and  herbs  in  parricular, 
arc  highly  nutritious,  and  remove  the 
need  for  the  energy  input  of  cooking. 
They  keep  their  vitamin  content  intact, 
particularly  if  eaten  straight  from  the 
garden.  They  arc  good  for  the  digestion, 
and  invigorating  to  the  body.  Althougli 
I  still  dream  more  of  .steak  and  kidney 
pudding  tban  I  do  ot  lettuce,  I  am 
convinced  tiiat  vvtc  would  all  be  better  off 

for  eating  more  salads. 

Most  herbs  used  in  present  day 
cooking  have  their  origins  in  the 
Mediterranean,  although  most  arc 
hardv.  Herbs  arc  best  used  in  small 
quantities  with  other  salads,  and  some 
arc  actually  quite  poisonous  if  eaten  too 
much.  This  includes  sage  and  parsley, 
w'hich,  wjth  the  grccti  salads,  spinach 
and  soncl,  arc  liig^  in  oxahe  acid. 

Salads  may  be  ciiicn  as  green  leaves, 
grated  toots,  seedling?  (like  ercss).  or 
arc  especially  attractive  as  flowers, 
G)mprchensivc  lists  arc  given  in  the 


species  section.  Many  wild  ni 
excellent  salads.  A 

|aladsbto.«twthcmbmadcas,i^;>i 


beds.  These  arc  best  managed  as  ‘ciT  a 

come  again’ plots,  picld„^„,„^^ 

up  the  crop,  and  leaving  the  item  «■ 
i^ncntte,  which  most  salad 
do  m  a  few  weeks.  Salads  ate  al» 
for  ’edible  landseaping',  making  .tm,^ 
tivc  beds  of  coloured  leaves  and  sHapes" 
Some  of  the  Itahan  chicories  and  Icrntf^ 
arc  particuiarly  noticeable,  with  bliullT 
red  leaves,  and  ornamental  kales,  ^  as 
handsome  as  roses  in  your  bord^ 
Edible  flowers  add  to  the  vibrant  cncigv' 
of  the  well-designed  salad  garden. 


Indigpnoiis  Versus  Exotic 
Species 


i. 


If  it  is  better  to  work  with  what  you  hw 
than  to  strive  fiir  what  you  don  t,  tliea 
it  is  morc  desirable  to  use  indigenottt 
species  than  exotic  ones.  ‘Exotic’ m  rho 
case  simply  means  ‘not  local .  as 
exotics  arc  pretty  plain  to  look  at 
What  Is  indigenous  w 

For  instance,  some  trees  in 
gpncmlly  ag-ced  to  be  J 

exotic,  like  the  sycamo^  S^-*^ 

years  ago  there  were  no 
Scotland,  only  ice.  Sycarno 

re,  have  grown  here  Years#" 

ad.  or  over  seven  hundred  y  ^ 


I 


an;  allowed  to  be 


gardening 


i:L^'*thus  in  itmctivc  tesidenr 

f  totih  American  Rocky  Mountains. 

'  nLlv  them  is  no  neat  disndmg  line, 

.  ,11  'distinctions  are  to  some  extent 
’ITinMV  In  any  event  we  can  never 
^^Hie  whole  historical  truth.  It  is 
Lsble  that  a  person  travelling  by  jet 
Le  with  a  pocket  fuU  of  seed  ts  ,ust  as 
much  a  part  of  nature  as  ruitle  doves 
gemiing  two  thou.sand  miles  notth- 
,vwaards  from  Africa,  spreading  seeds 

as  they  go. 

If  vix*  have  species  in  our  cnvin>nnicnt 
that  provide  our  needs,  then  wc  should 
use  them.  Lf  their  arc  c.xoocs  which  can 
ptevent  us  plundering  some  other  part 
of  the  globe  to  sustain  our  fenq',  then 
use  them  too.  Bui  do  not  introduce 
species,  as  Europeans  did  to  Australia 
and  New  Zfcaland,  which  can  have  a 
caia.strophic  effect  on  the  environtnenc. 
In  other  words,  interv'cnc  as  litdc  as 
poKiiblc.  and  with  gicat  care. 


Seed  Conservation 


•wothcr  little  sur\'ival  tacric  is  to 
Mcomc  a  seed  s.iver.  Throughout  the 
major  isoni panics  have  been 


1) 


•ij'ing  up  the  riglits  to  seed  v'aricucs. 


harvest  the  seed,  and  sell  h  to  y<nir 

a  licence  This  can  be 
justified  on  the  grounds  of  limiting  the 
spread  of  disease  and  ensuring  c^ualitv  of 


r  w  r  ^  ^ 

*nt!  legislation  has  been  intrtiduced  to 

P^'ent  the  unauthoiificd  sale  of  seeds. 
%  « 

tnaynotgniw  plantsin  vour  garden. 


However,  many  of  the  companies 
which  buy  up  seed  rights  are  the  same 
companies  which  manuiacturc  chemical 
sprays  .and  fertilisers.  They  arc 
developing  strains  of  plants  which  arc 
vigorous  and  higfi  cropping,  but  which 
are  also  disease-prone  and  cannot  do 
well  w^ithout  the  applications  made  by 
the  agricultural  chemical  divisions. 
These  same  companies  have  no  interest 
in  preserv'ing  old  varieties  of  seeds  which 
arc  better  fiar  small-scale  usage,  haring 
greater  flavour  or  known  keeping 


es. 


The  only  wq-  these  will  be  preserved 
is  by  small  organisations  and  indhiduals 
savring  and  shanng  the  seed  amongst 
themselves.  This  may  one  day  prove  vr  * 
for  the  health  of  our  generic  revives 

the  cv'ent  of  fiuluR-’  of 


crops, 


The  Henr)-  Doubleday  Research 
Assoaation  in  the  UK,  and  Seed  ^ 
Savers  Exchange  in  the  Umied 
States  are  two  group?;  carryii^  on 

thi.s  v^vrk  wUo 
_ ‘Seed  BanK*5  Serving 

based  in 

the  work  on  i  ' 

ba.si.s. 
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Growing  Under  Glass 


We  saw  char  ^wing  under  glass  oflers 
the  opportunit)'  of  extending  the 
growing  season.  It  aiso  means  we  can 
produce  crops  which  come  from  H’armcr 
climates.  There  is  some  ^\•ar^ling,pf  the 
environment  inside  “any  greenhouse. 
This  can  be  increased  by  installing 
heating' systems,  whicli  in  a  well-linked 
s)'srem  might  be  chickens,  or  by  using 
products  like  triple  glazed  polyrgr- 
bonate,  which  trap  solar  energy  so  well 
thar  sub-tropied  hruit  can  be  grown  in 
uhheated  conditions  as  Btr  north  as 
Sweden  and  Norway, 


Integrating  Trees  and 
Stock 


The  next  chapter.  Orchards,  looks  at  the 
potential  for  trees  in  the  garden.  The 
fully-developed  garden  is  not  exclusive 

r* 

of  animal  life.  Birds  and  mammals  have 
their  own  place  in  nature,  and  also  oflfcr 
us  many  significant  yields.  The  most 
popular  animal  crops  for  ^irdens  are 


hern.  Realistically  we  mtehr  exren^  -l 

,Ln  «>  include  the 

goats,  tabbits,  ducks,  gqcse,  pigeons’ 
rurkc>'s  and  quail.  Those  with  ifion: 
c.xotic  tastes  might  consider  peacocks 
and  guinea  pigs.  In  feet,  there  is  a  huge 
range  of  garden-scale  stock  which  arc 
edible  and  which  will  survive  in  cool 
climates. 


Remember  that  animals  and  birds  have 
many  roles  in  a  fully-developed 
otlicr  than  bolting  do^^m  boi^t  feed  so* 
thcyican  be  devoured  in  turn.  Moles,  for 
instance,  in  tunnelling  underground,  arc 
natural  field  drain  builders.  Pigeons 
bring  phosphates  to  usable  form  in  their 
droppings.  Rabbits  provide  useful  pelts, 
or  mow  die  lawn  for  free,,  Chickcas  and 
pip  can  dig  the  ground  for  us. 

In  the  buigcorung  fertility  of  a  forest 
garden  foxes  and  bccdcs,  rodents  and 
wild  bees,  robins  and  other  wildlife 
might  ail  find  their  place,  passing 
rhrough  at  one  time  or  another,  without 
reducing  ava^ble  yield,  and  even, 
perhaps,  adding  to  the  fruits  of  our 
labours. 


14  ORCHARDS 


Trees  am  important  as  perennial  crops.  The  art  of  husl»ndi„5  orchards  has 

been  perfeaed  over  two  thousand  years  and  mom  to  increase  yield  frol 
the  garden.  ' 


Iree  Techniques 


The  development  of  our  present  range  of 
cultivars  appears  to  have  begun  with  the 
Ronnans,  who  understood  about  the 


nature  of  diiferent  varieties,  knowing 
how  to  graft  as  extensively  as  wc  do 
today.  Pliny,  for  instance,  lists  twenty- 
seven  distinct  varieties  of  apple. 


Trees  can  be  propagated  by  sexual  and 
by  vegetative  means.  Sexual  reproduc¬ 
tion  takes  place  wiien  a  fruit  is  formed  by 
(male)  pollen  reaching  the  (female)  part 
of  the  flower.  Often,  to  be  succcsshil,  the 
pollen  must  have  come  from  a  dificrent 
''aricty  of  the  same  ux*c.  The  resulting 
fruit  contains  seed  which,  if  ^nminated, 
produces  a  new  tree.  This  tree  will  have 


'’cr\'  dificrent  characteristics  from  its 


parents,  although  it  will  be  based  on  a 
combination  of  tlicir  qualities  with  its 
individual  dcvclnpmcnt.  Not 
unlike  breeding  jjcople,  n:.illy. 

in  orchard  trees,  hnwevee,  vegetative 
propagation  is  a  process  of  human 


management.  A  ‘stock’  is  selected  for  its 
particular  virtues,, such  as  hardiness  and 
vigour  of  growth  and  disc^  resistance. 
Tiiis  is  a  young  tree  with  a  good  single 
stem  and  healthy  rooting  system .  On  to 
this  stock  is  gmited  a  living  branch  from 
a  tree  which  has  some  partioilarly 
desirable  fruiting  charactcrisdc.  After 
one  year  the  remains  of  the  top  of  the 
stock  arc  cut  awiv,  and  the  choice  varierv 
takes  over. 


Sc.xual  reproduction  offers  random 
variation,  whilst  vegetative  propagation 
oficts  leliabUiw.  Trees  which  have 
random  variations,  that  is  new  character¬ 
istics,  arc  known  as  ‘sporu’.  If  planting 


ced,  wc  do  not  know  wiiat  the  new 
orr"  will  be  like.  The  offspring  of  two 
:cllcnt  fruiting  trees  may  not  itself  do 
,  or  it  may  be  a  great  impiov'c- 
Good  varieties  arc  multiplied 
.  ...I  form’  by  grafting  on  to  stocks. 
:ox’s  Orange  Pippin  was  tiriginally  a 
growm  ft^m  the  pips  of  a  much- 
lycd  apple.  Ever)'  Cox^  Oiangc 


m 
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Pippin  since  then  has  been  propagated 
by  grafting  linng  matter  froni_  that  tree, 
or  its  grafted  descendants,  on  to  fresh 
wood. 

The  same  process  is  used  udth  fevoured 
vrarictics  of  nuts  and  other  fruits. 
Curiously^  the  stock  need  not  always  be 
of  die  same  tree  as  the  fruit.  So  peaches 
arc  commoniy  grafted  onto  quince 
stocks.  A  great  source  of  stocks  for  the 
w'holc  world  is  East  Mailing  Research 
Station  in  Kent^  England.  Stocks  often 
have  coded  name.s,  and  East  Mailing 
n'pes  start  wth  ‘M’.  Thu.s  M26  is  an 
apple  stock  which  is  dwarfing,  making 
mature  trees  about  three  metres  across, 
and  tw\)  and  a  half  metres  hi^-  Varieties 
of  fimir  and  nuts  arc  known'as  ‘cultivars^ 
indicating  that  the)'  arc  the  product  of 
human  management  rather  than 
v’arictics  collected  in  the  wild.  Most 


cultivais  are  .sold  on  stocks  selected  to 
limit  the  siK  of  the  tree  to  increase  »" 
fruit  yield'  aind  to  make  it  ,casi„ 
picking.  There  ate  a  small  number  of 
cultis'ars  which  arc  genetic  dwarf  trces, 
that  is,  dicy  naturally  grow  verj'  small.* 
Trees  develop  a  root  sy'stcm  under¬ 
ground  equally  large  to  the  size  of  the 
tree  above  ground.  It’s  thcrefrire  a  good 
idea  to  prepare  die  ground  well,  as  once 
the  tree  is  in  you  cannot  gpt  underneath 
it  to  improve  matters.  Trees  are  best 
bought  bare  rooted  from  recognised 
nuiscrics.  Bare  rooted  rheans  they  arc 
dug  in  late  autumn  or  winter,  and 
shipped  to  you  without  soil  on  their 
rooU*.  Tills  can  be  done  when  the  tree  Is 
dormant  without  undue  damage, 
although  the  tree  will  lose  roots  in  the 
process.  With  proper  care  these  will 
regenerate.  Trees  .sold  in  pots  with  their 
root  ball  intact  will  be  less  successful  in 
sending  down  new  roots,  as  they  will 
tend  to  feed  off  the  existing  root  ball.  If 
using  container  grown  trees  tease  apart 
the  root  ends,  and  be  sure  to  plane  into 
similar  soil  to  that  m  the  container, 
importing  it  to  your  orchard  if  necessary. 

Plant  the  tree  into  a  prepared  pit, 
being  careful  not  to  cover  the  graft.  If 
possible  it  is  better  to  avoid  stakes  so  that 
die  tree  grown  with  a  natural  resistance 
to  wind  stress.  Tree  guards  should  be 
used  if  there  is  a  risk  of  damagji  by 
rabbits,  hare  and  deer.  They  can  be 

m 

bought,  or  tabricarcd  by  tying  plastic 
bags  round  the  lower  part  of  the  tree. 
Detailed  planting  requirenicncs  art 
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only  ior  high  value  trees,  such  as  bought 
fhiiting  culrivai^.  If  planting  ‘wild’  fruit 
or  forest  trees  it  is  quite  adequate  to 
niakc  a  slit  a  spaders  depth  in  the  soil,  or 
to  cut  through  the  back  of  an  upturned 
turf  to  bury  the  roots.  The  labour 
requiicti  Ls  much  less,  and  the  success 
rate  c.xtrcmely  high. 

Make  sure  the  tree  is  watered  well  in  its 
first  year  of  establishment.  A  bucket  of 
water  a  week  is  advisable.  Don’t  pay  lots 
of  money  to  buy  large  trees.  Smdlcr  ones 
w'ill  establish  quicker,  and  soon  catch  up 
on  the  older  plantings. 

Deciduous  fruiting  trees  need  frost  to 
keep  their  cycles  n^lar.  Unseasonably 
mild  winters  lead  to  stress  induced 
budding,  which  can  be  damaged  by  |atc 
frosts.  Without  proper  cold  seasons  the 
tree’s  biological  clock  gpes  wrong.  In 
warmer  zones  these  trees  can  be  planted 
in  frost  hollows.  In  cooler  climates,  it  is 
important  to  plant  trees  running  down 
slope  to  let  the  frost  run  away.  Trees 
planted  in  lines  across  the  slope  will  tend 
to  trap  frost  and  this  can  lead  to  bud  and 
flower  damage. 

The  first  technique  to  baffle  the  new* 
orchard  owner  is  pruning.  This  i.s  rhe  art 
of  cutting  back  the  tree  to  make  it  more 
productive.  You  may  choose  not  to  do 
this,  bur  most  purchased  fruit  trees  have 
dneady  been  pninaT  and  if  you  do  nor 
♦•Ontinuc  to  pninc  thcjn  they  can 
develop  a  very  stressed  sha[>c,  with  too 
tttany  branches  caasing  l>ark  wounds  and 
poor  reception  of  light.  'There  arc  plenty 
of  fruit  guides  which  wdli  show‘  you  how 
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^  do  this  bu,  be.,,  of  all  u  a  ftiendiv  and 

'Weed  neighbour.  , 

the  ^  ^  ^ 

C^n  shapes  of  tree  offer  oppor- 
tunities  for  increased  yield:  pruning  the 
to  a  pyramid  shape  mcan.s  trees  can 
be  plated  closer  together.  An  open 

howl’ shape  admits  maximum  sunUght 
encouraging  high  yield  per  tree,  whilst 
keeping  the  tree  short  and  easy  to  pick 
from.  Other  shapes  offer  the  oppor¬ 
tunity*  of  growing  trees  two- 

y ,  either  against  walk  and 
fences,  or  as  barriers  in  their  owti  riphr 
The  most  common  shapes  for  this  arc 
cordons,  cspalicis  and  fens. 

Cordon  means  growing  the  tree  as  a 
single  stem  with  fruiting  spuis  on  it, 
planted  at  an  angle,  pruning  our  any  side 
branches. 

Espaliers  have  a  central  verdcai  trunk 
with  three  or  four  horizontal  branches 
on  each  side. 

Pans  iiavc  a  short  central  trunk  with 
many  radbring  branches  growing 
straight  from  the  crowm. 

Some  spcdcs  prefer  diflfcrcnr  shapes, 
cherries  and  peaches  making  good  fens, 
whilst  apples  and  pears  an  be  espalieixd. 
Cordons  take  less  space  and  fruit  earlier 
in  their  lives  than  the  other  tw'o  shapc.s, 

..  _ n«At  I 


and  mean  that  you  can  get  more  vane 

into  a  smaller  space  They*  have  .sma 

vicld  per  tree.  A  neat  variation  on 
'  ‘  w 


has  a 


braru^ 
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^  /WCfl  twwp 

j_ 

30)  Tree  forms  ■ 


less  than  a  foot  from  the  ground,  which 
makes  a  fruiting  border  to  a  v^ctablc 
plot. 

All  of  these  shapes  require  ‘training’, 

tying  the  branches  of  the  tree  to  bamboo 

poles  attached  to  wires  fixed  on  the  w'all 

through  vine-eyes.  Trees  tied  directly  to 

the  wires  would  bruise  in  the  wind. 

Pruning  keeps  the  shape  of  the  tree 

required.  It  is  usually  carried  out  in  the 

autumn  (for  major  cutting  back)  and  late 

summer  (for  light  triramin^;  Autumn 

pruning  is  reckoned  to  encourage 

grf>wth  of  w'ood,  and  summer  pruning 

to  encourage  fmiting.  Another  w'ay  to 

encourage  fiuidng  is  to  bend  brandies 

down.  The  tension  in  the  wood’s  upper 

surtacc  encourages  buds  to  make  flowen; 

and  therefore  thjit,  rather  than  w-oody 

giow'th.  This  can  be  done  with  string 

.and  pegs  or  weigins.  Care  should  be 

takert  not  to  damage  the  brandies  when 
training. 


The  choice  of  tree  crops  for  your  plot 
will  be  difficult  (and  often  expensive)  lo 
rcvcrec,  so  it  is  well  to  plan  any  plantings 
tlioroughly.  It  is  essential  tliar  you  kntw^ 
the  loal  climate  before  dedding  on 
cultivars.  The  next  section  is  designed  to 
help  you  do  this. 


F^t  and  Nut  Varieties 

The  most  studied,  and  die  most 
popular,  temperate  fimir  free  is  the  apple. 
We  shall  take  this  as  an  example. 

Apple  trees  flower  in  die  rSpring  and 
scr  fhiii  when  their  flowers  are  cross- 
pollinated  by  insects  (bees  pardailarly)^ 
One  or  two  apples  arc  fairly  sdl-fcrtilr^ 
that  is,  the  female  part  of  the  floweY  can 
be  fertilised  by  (male)  pollen  fiom  the 
same  tree.  Most  apples,  however, 
a  pollinating  partner.  If  the  culti'’ar  fe 
ttiploid  it  lequiies  rm  pollinahng 
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Keyi 

ft)  = 
D/C  = 
Fft  = 
B  = 

gpg= 


orchards 


f=bllination  period 
Dessert  or  cooker 
Frtwl  resistant 
Tending  to  biennlalism 
>Cood  Fruit  Guide 


-ar  Recommended  for  flavour 
~  *  Tnploid 

N  =  Hardy  in  the  north 

(south  if  Hev/  Zealand) 

CFB  =  Colt/voted  Fruits  in  Britoin 


ft)  Rec  Name 
2  R  Egremont  Russet 

2  Golden  Spire 
2  R  Irish  Peach 

2  R  Ribston  Pippin 


Apples 

D/C  T  FR  N 


D 

D&C 

P 

D 


FR  N 
N 


V\^mer‘s  King 


Comments 
Cordons  well 

Tip  fruiting 
Highest  Vitamin  C 
Espaliers  welt 


Kbtss; 


•nw  IS  a  natural  gn^ing.  Boft  PHxm  Pww  &  WStma-s  Kwg  ara  Tdptoa)  ant  tharefon-  requira  two  other 
p^inati^  pannera.  £grampm  &  Atou’s  ara  iKommended  partner  lor  (tepSppio,  alttaS- 

S^iPwman  is  not  specifirall)-  North  stated,  ftrtiaps  planting  on  a  slope  with  the  mpkads  between^ 
ouploids  for  satisfactory  pollination,  and  the  feremont  Russet  bwest  on  the  dooe  for  ns  fraa  resktancS 


Greensleeves 

Ontano 

Suntan 

Tydeman’s  Laie  Or. 
Worcester  Raarmain 

Epicure 
tames  Grieve 


FR  N 
FR 

FR 

FR 

FR 

FR 


Self  fertile 
High  Vitamin  C 
Good  keeper 


Grenadier 
Hosvgate  Wonder 
Margit 

Tower  of  Glam'is 


Universal  Ra 
Tip  fruiting 

Scottish  bred 
Espaliers  well 
Universal  ftx 


'Delioous 
Scotland's 
oldest  app 


Motes) 


^Uin  likes  Ciet*m/ep^  and JdmfisGniewas  pollinate  partnere  ftnufuL  Wtegerw  -5> 

a^  l^vt  are  5Ubj«et  tri,ljifinnial(srn.  This  applies  also  m  v^l'/TgTon  Pippin  & 

^  the  North. 
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Ellison's  Orange 
Ud/  Sudeiejr 


A 
A 

Nates: 

Elttson's  Orange  h  both  frost  resistant  and  harxJy  in  the  North,  lody  SuOdey  K  the  only  other  period  4  apple  cted 
as  hardy. 

5  Lord  Derby  C  N 

5  Newton  Wonder,  C  N  B  Doesn’t  Po. 

5  R  American  Mother  D  N 

Notes; 

These  are  the  only  period  5  apples  thought  hardy  and  therefore  all  three  would  be  needed  to  achieve  pollination. 

6  Court  Ftendu  Plat  D  N 

6  Edward  Vll  C  N 

6  R  Laxton’s  Royalty  D'  N 

i 

6  Royal  Jubilee  D  N 

Notes- 

GFG  calls  Court  %jdu  Plat  En^nd's  oldest  apple  CT8  suggests  otherwise  (eg,  Decio).  However,  it  may  be  the 
oldest  commonly  available  and  therefore  of  great  intsrest 

7  Crawley  Beauty  C  ^  N 

Notes* 

The  is  the  only  period  7  apple  that  exisss.  but  H  is  very  self  fenile,  and  so  plarrts  well  abne 


Espaliers  well 


get  cross- 


partnen;.  Apples  flower  through  seven^ 
(iiScrenc  pcriock,  from  terribly  early  (1) 
to  rather  late  (7).  To 
pollination,  the  two  (or  three)  apple 
trees  have  to  be  in  flower  ar  die  same 
rime. 

Apple  trees  arc  of  limited  hardiness. 
Some  arc  particularly  frost  resistant, 
whilst  others  will  drop  dieir  flowering 
material  at  the  very  mention  of  Jack, 
Frost.  Some  thrive  in  the  shorter 
growing  season  of  the  north  (northern 
hemisphere),  while  others  like  to  bask  in 
scmi-Mcditcrrancan  conditions. 

Some  arc  good  dessert  apples  (eaten 
raw')  wiiilst  others  are  best  cooked  A  few 
arc  good  both  way’s.  Some  arc  at  their 
best  only  w'hcn  eaten  straight  bfl^  the 
tree,  whilst  others  keen  umll  anH  u- 


enjoyed  months  after  cropping  if  stored 
properly.  ^Some  apples  arc  subjea  to 
bicnrualism  —  dicy  crop  heavily  one  year 
and  then  disappoint  the  ne.xt.  This  is 
more  crucial  if  they’re  also  c.vpccTcd  to 
cross-pollinate  anodifcr  tree.  Your  whole 
crop  may  disappear! 

Tb  iliustracc  the  complex  rcquircnicnB 
of  matching  tR'cs  I  include  a  list  made 
for  my  own  ganlcn.  At  56  degrees  North 
we’re  on  die  same  latitude  a.v 
Copenhagen,  Moscow  and  Labradoi; 
Canada.  Average  annual  rainfell  is  2^ 
inches.  Wetter  climates  arc  morestressfid 
for  trees  than  drier  climates  with  the 
same  temperature. 

This  gives  you  an  idea  of  why  th^ 
cultivars  .selected  as  suitable  for  tbb  site 
emphasise  hardiness  and  there  arc  no 
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A.  » 


gjjriy  flowering  varieties.  Each  site  will  be 
diflerenc,  the  important  point  here  is  the 
^onsuicratums  needed  to  make  the  design 


wiU  only  do  wcU  in 

attain  loal  conditions. 


v/ork> 

You  can  find  all  the  details  you  need  to 
make  a  similar  plan  for  your  own  site  in 
the  booklist.  If  yod’vc  only  time  for  one, 
lead  Lawrence  Hills’  Good  Fruit  Guide. 
To  design  for  pears,  plums  and  cherries 
is  similar,  If  a  little  less  complicated, 
there  being  fewer  varieties  to  choose 
fronri^ 


An  Alternative  Selection 
for  North  America 

The  main  problem  here  is  that  climatic 
variadons  are  enormous,  and  rhat 


Other  Points 

An  additional  consideration  is  timing 
and  storage  qualities  to  give  z 
balanced  harvest,  which  is  useful.  It’s  no 
good  growing  tonnes  of  James  Grieve  or 
orcestcr  Pcarmain  apples,  because  thc\' 
don  t  keep  well.  It  is  possible,  with  a 
good  cool  store,  to  be  eating  the  last  of 
the  previous  year* s  apples  when  the  first 
ones  come  ripe.  Judicious  planni^  will 
also  gK'e  you  a  good  balance  of  dessert 
and  cooking  fioir.  If  you  want  to  make 
dder  then  there  is  a  whole  other  ran^ 
of  adapted  euldvare  to  look  at. 


1 

p 


Group  1  Apples  for  everyone,  graded  from  compaa  to  vigorous 


Commertts 


Gala 

Thin  to  prevent  small  fruit 

Jonathon 

Tendency  to  'bitter  pit  in  storage 

Rtd  Delidous 

fat  young,  Fbor  pollinator 

Golden  Delicious 

Ru&sets  In  humid  areas 

Fuji 

Sweet,  stores  well 

jonalidous 

Flavoursome,  disease  prone 

lonagold 

Delidous,  poor  keeper 

I’iUtsu  (Crispin) 

Later  Golden  Delioous  type 

Blushing  Golden 

Tarter,  stores  well 

Braebufn 

Early  blossom,  quite  tart 

Brnplre 

Crisp,  needs  throning 

Melrose 

targe,  dull  red 

■dart’d 

Bener  for  storage 

Steyman  Winesap 

£«:eIleiU  tereper 
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V^nety 


Granny  Smith 
Mamet 

Mollies  Delicious 

Chieftain 

Splendor 

Group  2  Disease 


Comments 


Late;  excellent  keeper 
Cold  hardy 


Early  red.  good  pollinator 
Good  keeper,  nice  sharp  taste 
Pinkish,  juicy 


resistant  apples 


Liberty 

Dessert  quality,  medium  keepe 

Redfree 

Big  redi  summer  applet 

Dayton 

Brigftt  red.  tart 

tPrima 

Long  harvesting**  se^n 

Sir  Prize 

Log  yellow,  easy  bruiser 

Group  3  Gourmet  varieties 
Ashmead's  fernd 
Tydeman's  Late  Orar^e 
St  Edmuijd  5  Pippin 
Pitmaston  pineapple 

Cox's  Orange  Pippin  Will  only  sycceed  in  Piacific  NW 

Group  4  Exceptionally  hardy  apples,  surviving  -3S  degrees  F  in  winter. 


Mamet 

Canadian 

Haralson 

Quick  to  come  into  bearing 

Empire 

(See  above) 

Honeygold 

Like  Golden  Delicious 

Keepsake 

^rd.  crisp  good  keeper 

Yellow  Transparent 

Cooker,  very  early,  doesn't  keep 

State 

Late  summer  ripening 

Wealthy 

Long'ripehmg  period,  eat  from  tree 

Fireside 

L^rge,  productive 

Sweet  Sbetesn 

Cnsp  good  flavour 
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In  the  Southern  US  ther^  will  be  insufTicient  chill  lo  allow  apples  to  break 

dormancy,  ‘jfellow  apples  do  better  here.  These  varieties  are  suggested 
as  good  ’beginner^s*  apples, 


I;  Small  Fruit 

There  is  a  large  range  of  fruit  known  as 
I  ‘small  fruit’  rather  than  orchard 
'  N-arictics.  This  includes  bbckbcrrics, 
currants,  gooseberries,  strawberries  and 
so  on .  Small  fruit  arc  cither  climbers  (like 
blackberries)  or  ^ow  on  small  bushes. 

I  However,  harvesting  can  be  made  easier 
by  using  trained  bush  shapes,  as  with 
trees.  Gooseberries,  for  instance,  are 
available  as  standard  bushes,  about  a 
metre  high.  This  makes  it  much  easier  to 
reach  the  fruit,  and  to  prune  rhe  bush  in 
such  3  way  that  you  can  pick  without 
bc'mg  sav'aged  by  die  plant’s  thorns. 
Other  varieties  of  thorny  small  fruits 
have  been  bred  thornless.  This  means 
blackberries,  in  particular,  can  now  be 
enjoyed  by  the  bucketful  without 
bleeding  knuckles. 

Some  small  fruits  arc  especially  hardv, 

I  such  as  rcdcurrants,  most  raspberries, 

I  the  Vttccinium  family  (that  i.s  blueberries, 
j  cranberries,  bilberries  and  so  forth),  and 
can  be  produced  on  poorsoils  with  short 
growing  seasons.  Others  am  shade 
tolerant,  sucli  as  die  Whinham's 
lndu.str}»,  a  red  variet}’  ofgoosebcrry,  and 
strawberries,  wliich  are  naturally  a 
woodland  edge  plant. 

There  is  also  a  large  range  of  wild  small 
fruits.  Indeed,  most  wild  fruits  arc 
smaller  than  the  cultivated  varieties. 
Autumn  berr\ing  is  K)  my  mind  rhe 
uiost  satiij^ing  harvest  of  the  year.  The 
golden  and  ted  coloim  ('»f  aurumnal 
frhage  with  the  rich  juiq'  ba.skc£s  of 
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Wts  make  winter  a  beantble 
The  msh  to  at  the  hedgerow 
)eUy  gives  away  iu  quahty.  WUd  tufts  ait 

ra  >  high  in  pectin  and  vitamins.  By 

in  jams,  pics,  jellies  and 
wnts  their  sharper  ta.ste  can  be 

Rose  hips,  haws,  sloes, 

uHaces,  crab  apples,  and  from  North 

mcnca  the  Ameknehim  arc 
desirable  crops. 

Rhubarb  is  the  fruit  that  never  w-a 
being  in  feet  a  stem.  It  is  commonly  us< 
to  fill  the  gap  in  spring  where  the  fii 
runs  out.  Rhubarb  is  extremely  hard 
but  docs  like  to  be  well  fed  with  manur 
is  good  cleanser  of  the  diges*^' 
sj'stem,  and  many  people  find  it  too 
fr^r  their  taste.  This  can  be  cured  dv 
cooking  it  vvith  cheese  or  angelica,  both 
of  which  neutralise  its  acidity  without 
adding  sugar. 

Refined  sugir  is  a  common  additive  to 
fruit  recipes,  and  a  hard  one  to  replace. 
Howwer,  sugar  in  this  concentrated 
fonn  Ls  very  bad  for  the  body.  Fruits  arc 
narurall}’  high  in  sugar  themselves,  and 
so  recipes  which  reduce  or  cut  out  sugar 
are  to  be  preferred. 


Nuts  i| 

With  the  avTulability  of  cheap  imjxjrts 
from  hotter  countries,  nuts  declined  in 
importance  in  tcmficratc  climates  Many 
trees  prorca  themselves  by  accumu* 
laring  unpaJatable  chemicals  m  their 
living  matter,  so  thar  acoms,  for 
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instance,  although  widely  a\'ailablc  in 


cool  Lidrudcs,  arc  made  bitter  by  high 
levels  of  tannin.  For  centuncs  people 
had  carefully  selected  the  sweetest  and 
most  prolihe  fruits  of  nut  trees,  and 
grown  them  on  to  establish  edible  nut 
groves. 

Nuts  present  a  yield  with  very  hi^ 
protein  content,  beneficial  oils,  and 
good  storing  qualities,  Some,  such  as 
beech  mast,  may  only  crop  well 
periodically.  The  very  high  density  of 
growing  area  created  by  die  vertical  scale 
of  mature  w'oodland  means  that  with 
good  management  nut  crops  arc  an 
additional  yield  to  a  standing  timber 
crop.  This  is  a  fine  example  of  the 
principle  of  ‘stacking*. 

Last  autumn  I  located  two  rows  of 
sweet  oaks  planted  on  old  established 
estates  some  tw'o  hundred  years  agp.  I 
found  the  acorns  from  these  palatable 
raw.  Some  acorns  will  need  ‘leaching^  in 
cold  water  to  remove  bitterness  before 
using. 

Walnuts,  arc  high  )iclding  if  good 
varieties  arc  chosen,  The  ‘English’ 
walnut  Ji^lans  is  in  fret  derived 
from  Persia.  Selected  trees  will  Suit  quite 
fer  north  in  maritime  climates,  and  in 
Germany  grafted  varieties  have  been 
developed  w'hieft  fiuit  within  five  years. 
Continental  climates  will  do  better  witii 
trees  derived  fioni  China,  which  suit 
more  extreme  conditions,  and  the  black 
walnut  of  America,  nigm.  The 

productivity  of  the  hazel  frmily  ApeUam 
spp.  has  been  increased  by  breeding  in 


Mcdircnancan  strains  to  give  filberts  and 
cobs  with  larger  nuts.  Sweet  clicstnuis 
are  also  a  possibility  in  many  areas. 

In  general,  nut  trees  should  be  planted 
as  grafted  named  varieties,  unless  you 
really  arc  planting  for  crops  in  sixty  years' 
time,  which  is  how  long  some  oalo  and 
beeches  take  before  they  produce  seed 
Grafted  varifctics  fiuit  better,  and  usually 
within  five  to  icn  years  of  planting. 

All  fruit  and  nut  crops  will  benefit 
fiom  wind  protection,  and  unless 
conditions  arc  maiginai  there  is  a 
po.ssibUity  of  crops  on  quite  exotic  trees 
in  occasional  gpod  years.  The  trees 
themselves,  such  as  kumquats  and  some 
varieties  of  orange  and  lemon,  may  be 
handy  to  ten  degrees  of  frost.  It  is  the 
buds  and  blf).s.som  wltich  wUl  not  survive 
these  conditions.  All  trees  become 
hardier  wfhen  csrablishcd. 


Stock  Integration 

There  arc  a  number  of  traditional  wavs 

id 

of  integrating  stock  into  orchards  and 
nut  groves.  Hens,  geese  and  ducks  can 
run  quite  happily  amongst  young  orch* 
aids,  keeping  down  insect  populations 
and  grass,  and  feeding  the  soil  with  their 
manures.  With  mature  half  standard  or 
.standard  trees  sheep  can  be  grazed  beiovv 
the  orchard.  This  was  common  practice 
in  traditional  apple  giTwving  areas  like 
Kent.  England,  bui  has  declined  as 
smaller  trees  are  being  used,  leaving 
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lower  branches  prone  to  damage  by 
stock.  I’hc  practice  still  continues  in 
cider  orchards  in  the  Sfjmcrsct  levels. 

particularly  prized  as  meat  is  ‘apple-fed 
pork’.  This  comes  from  pigs  fattened  in 
orchards  at  windfall  time.  The  pigs 
simply  clear  up  all  the  apples  lying  on  the 
giound  in  a  labour-free  exercise  which 
also  gives  the  orchard  a  quick  manuring. 
There  arc  no  fallen  apples  left  to  attract 
disease  or  pests.  In  North  America,  pigs 
fed  on  mulberries  are  a  similar  beneficial 
relationship,  and  other  pig  fodder 
includes  honey  locust,  hickory^  nuts  and 
sand  cherries.  Ranging  the  animals  in  the 
orchard  may  secure  as  much  as  two 
months  of  feed  without  additions. 

The  practice  of  ranging  stock  in 
woodland  to  gather  nuts  is  known  as 
pannagic.  There  are  still  people  with 
n^teted  pannage  rights  in  the  Nctv 
Forest  in  Hampshire,  En^and.  At 
Rf.)tliicmurchus  in  Scotland,  fonst 


rangers  are  considering  using  pigs  to  aid 
j  rc^ncration  in  the  natural  pine  forest. 
Ch'crpopulations  stock  become 
predatory  in  forests,  l&t  their  absence  is 
counterproductive.  Because  of  their 
nuzzling  and  scuffing  actions  fotwit  floor 
litter  is  cleared,  allmsing  fallen  seed  to 
germinate.  Without  this  input  the  seed 
cannot  get  a  hold  and  perishes. 

Deer  and  cattle  will  also  flourish  in 


woodlands,  both  needing  the  open 
5*^^  glades  of  natural  woodland  for 
grazing.  7’herc  .irv  many  beneficial  leaf 
fodders  for  stock,  which  we  shall  look  at 

I 

'n  the  next  chapter 


Forest  Gardens 


such  H  "7 

Such  a  development  can  be  acrivciv 
(Signed.  The  trees  should  be  planted 

^  'hey  do  not 

touch  at  lull  size  When  the  trces  arc 

young  this  leaves  a  considerable  spac 

between,  which  prcscnis  mans- 

_ - 


Young  trees  do  nor  like  competirion 
from  grass,  and  so  ground  for  a  metre 
around  each  tree  should  be  kept  free  of 
grass,  \^^hcthe^  this  is  because  grasses 
icxude  chemicals  not  liked  by  youn? 
nx)t5,  or  whether  it  Is  just  competition 
for  nutrients,  is  not  known.  Howwer, 
the  tree  needs  protection  until  it  is 
established.  Mulching  will  be  a  good 
way  of  doing  this  w'ith  some  added 
advantages.  Mulching  around  the  drip 
line  of  the  tree  will  help  capture 
nutrients  running  off  die  branch  ends.  It 
also  tends  to  be  the  point  at  which  the 
root  dps  arc  gjrow'ing  and  so  is  a  way  of 
protecting  the  roots  from  drought,  and 
of  increa-sing  damp  and  nutrient 
infiltration  into  die  soil  by  all  the  usual 
advantages  oflfcred  by  mulching.  Care 
should  be  taken  with  mulching  in 
especially  cold  dry  climates.  The  mulch 
encourages  nxit  growth  near  the  surface, 
and  these  roots  can  dehydrate  in  fra7jcD 
condioons.  Here  other  techniques  will 
be  needed  to  keep  down  competition 

until  the  tree  is  csiabhshcd. 

Now,  another  rJiing  h:i5  lupfH:ncd  -  a 
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Rol>crt  Hart  lives  in  Shropshirc, 


England  and  has  created  around 
his  home  a  magnificent  Forest 
Garden,  a  temperate  w-ildcmcss 
rich  in  fruit,  vegetables  and  herbs, 
as  productive  as  any  garden,  for  fer 
less  worit.  His  example  has 
inspired  many  others  to 
experiment  with  creating  edible 
woodlands. 


each  tree.  Tins  can  be  planted  with 
herbs,  onions,  green  salads,  peas  and 
beans,  in  feet  any  crop  which  is  not  too. 
nitrogen-hungry  (like  cabbages)  and' 
^vhich  ofreis  good  associations  fijr  the 
tree  in  repelling  pests  or  attracting 
beneficial  insects. 


The  fiuit  and  nut  trees  may  be 
inrcrplanted  with  spedes  like  rowan  and 
birch  w'hich  arc  fest-growing  and  which 
can  be  cut  .for  firewood  when,  the 
orchard  crops  are  larger.  Now  our  trees 
arc  making  more  connections  with  their 
ndglibours  and  an  orchard  stare?  to 
become  the  developed  s^'stem  of  a  forest 
g3rdcn.  the  sev'cn  layers  of  growth 

from  roots  to  climax  trees  develop,  and 
each  has  its  own  place.  Mistletoe  is  a 
common  crop  in  orchards  in  south-west 
Britain,  grown  on  apple  trees  for  the 
Christmas  market.  So  your  forest  garden 
can  even  aidothc  progress  of  love  in  the 
season  of  goodwill  . 


l5  AGRICULTURE 


The  development  of  sustain^le  agriculture  will  nn»  u 

will  not  be  easy,  for  consumers,  farmers  or  bankers ' ^ 

most  urgent  priority.  The  techniques  discussed  in  this  chL 

of  ways  of  achieving  it.  They  are  not  the  whoirs^; 


How  many  a'  poor  immortal  soul  have 
1  met  wdl-nigh  crushed  and 
smothered  under  its  load,  creeping 
down  the  road  of  life,  pushing  before 
it  a  bam  seventyTfive  foot  by  fort)\  its 
Augean  stables  nc\'er  cleansed,  and 
one  hundred  acres  of  land,  tillage, 
mowing,  pasture,  and  woodlor!  The 
portionless,  who  struggle  with  no 
such  inherited  encumbrances,  find  it 
labour  enough  to  subdue  and 
culriwc  a  few  cubi'c  feet  of  flesh. 

Henry  David  Thorcau,  WaJiim 

Minimum  Tillage 

Each  environment  lias  plants  and 
^imals  fitted  to  profit  by  its  particuiar 
characteristics.  Pestilential  weeds,  such 
docks,  tell  u.s  something.  In  the  field 
ficlow  rjjy  house:,  as  I  vsTitc,  my 
neighbouring  lanner  has  a  line  emp  of 
nncks;  they  Jiavc  rcsisretl  three  chemical 
^prajTngs  and  five  cultisutions.  The 


particular  place  of  this  plant  in  the 
ecology  is  to  break  up  compacted 
pound.  The  solution  to  docb  as  a  weed 
is  to  rceogni.se  why  thc\'  appear. 

In  this  case  fiecjuent  passage  of  heavy 
ferm  vehicles  only  contributes  to  the 
conditions  in  which  the  dock  flourishes. 
Wc  talked  in  the  section  on  girdcning 
about  reasons  not  to  tiL  the  soil,  and  the 
same  explanationtappUcs  here.  How  can 
&rmcrs  work  without  tilling^ 

Firstly,  there  arc  two  ^methods  of 
^wing  seeded  crops  which  do  not 
require  the  plough  -  direa  drilling,  and 
suriacc  seeding.  In  a  natural  sj'stcm  of 
crop  management  wc  build  a  mulched 
soil  as  crop  residues  arc  returned  to  the 
soil  surface.  Seeds  arc  designed  b)*  nature 
to  ^rminarc  well  in  just  such  a  humic 
layer,  sending  off  tlidr  exploratory'  roots 
into  this  moist  seedbed,  and  later 
finding  their  way  into  the  topsoil 

To  the  average  firmer,  with  a  laigc 
orenlrafr  indicating  a  heavy  financial 
commitmenr  to  higcquipmctrr,  this  will 
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not  be  good  news.  Nor  is  the  increasing 
burden  of  bank  debt  with  which  &rrncrs 
arc  saddled.  If  we  arc  to  make  fanning  a 

profitable  enterprise,  then 

w'c  need  to  support  formers  in  radical 
strategies.  One  of  the  main  di&culrics 
with  growing  on  a  ‘trash*  based  ss'srcai 
of  seeding  into  mulch  Is  that  harvesting 
equipment  is  all  built  to  deal  with  ‘clcan^ 
soil  and  minimal  stalk  lengths. 

In  w'orking  with  no-tillage  methods 
thcii*  is  a  period  of  establishment  where 
crop  volume  Ls  depressed,  bur  net  yield 
is  still  w'oithwfhilc  because"  of  the 
reduced  inputs  in  expensive  fertiliseni 
and  pesticides.  The  additional  yield  of 
improved  crop,  soil  and  human  health  is 
one  which  Is  not  accounted  for  in 
conventional  systems. 

Other  ways  of  avoiding  tillage  are  to 
grow  crops  w'hich  do  not  require  plough 
culture  to  achicN^e  yield.  This  may  mean 
a  smaller  scale  and  more  labour  intensive 
agriculture,  with  great  accent  on 
horriculrural  crops.  But  who  then  will 
grow  our  grain;  Grain  growing  in 
Europie  has  two  expendable  outputs. 
One  is  the  massive  amount  of 
ovctpioduction  w^hich  sits  rotting  in 
warehouses,  eating  up  government 
subsidies,  and  the  other  is  the  large 
amounts  of  graon  which  are  grown  as 
animal  Ibdder.  Free  ranging  stock  fodder 
systems  can  eliminate  much  of  the  need 
for  this  production.  The  former  can  also 
accentuate  perennial  crops,  such  as  fruit 
and  woodland. 

Whenever  tlie  River  Iwccd  floods  past 


the  end  of  our  rtiad,  thousands  of  tonnes 
of  topsoil  wash  down  in  the  brown 
w'atcis  to  the  sea.  This  is  a  massive  waste 
of  fertility  and  it  ultimately  leads  to 
desertification.  It  Ls  a  pattern  to  be  .seen 
in  every  watcrahed  in  the  agricultural 
areas  of  the  developed  world  Use  of  the 
plough  is  to  blame. 

Natural  Soil  Feeders 

If  we  airnor  CO  plough  the  soil,  we  must 
still  foed  it.  As  witli  gardening 
techniques,  we  must  look  to  build 
conditions  w-hich  favour  the  natural 
residents  of  the  soil.  Eanhworms  can 
build  topsoil  at  the  rate  of  fifteen  tonnes 
per  hectare  per  year,  or  30mm  all  over, 
every  five  years.  Plentiful  humic  matter 
at  the  surfecc,  and  slightly  add  soils  arc 
wo  encouraging  foctors  for  our  wriggly 
fiiends. 

32  The  layers  of  soil 
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It  is  only  recently  that  the  full 
significance  of  mycorrhizal  associadans 
has  been  discovered.  Mycorrhizac  are 
minute  fungi  vi'hich  establish  in 
benefidaJ  relationships  with  plant  roots. 
Their  presence  stimulates  and  aids  plant 
grow'th  and  yields.  Soil  which  has  been 
chemically  sprayed  will  be  deficient  in 


these  organisms,  as  they  arc  poisoned  by 
as  slight  an  intervention  as  an  overdose 
of  soluble  nitrogen  fertiliser.  Re- 


colonlsation  can  be  hastened  by  sprajing 
mycorrhizac  on  the  soil.  Then:  are  also 
crops,  such  as  field  beans,  which  will 
stimulate  new  colonics  of  these 
undersoil  workers. 


Many  crops  have  good  cfiects  on  the 
soil  if  their  roots  are  left  in  the  ground, 
and  other  residues  returned  to  the  field. 


- -  ^ 

These  in  time  have  a  .  rr 

Similaity,  swaJcsTnrf  T  J- 

),  ^cs  and  other  divetsion 

hillsides  arrest  flooding 
vert  nutrients  and  water  back  into 
nc  managed  system. 

Trees  protca  banks  of  streams  and 
ms.  here  arc  often  policies  of  cu  trine 
^ck  tree  growth  on  river  banks  to  give 
free  dtamagp  and  so  prevent  flooding.  In 
pracucc  the  increased  incidence  of 
coding  is  bcausc  of  greater  run-off  as 
a  consequence  of  present  policies,  one  of 
which  is  cutting  down  upstream  wood¬ 
land.  Belts  of  mixed  balanced  woodland, 
continuoas  groundcover.  and  land 


management  policies  which  cncouragp 
the  creation  of  a  deep  open  soil  strucrure 
will  all  help  stem  run-off. 


This  may  be  by  means  of  composting, 

but  in  &ct  could  be  dealt  with  more 

efficiendv  by  siinplv  leaving  the  trash  to 
lie. 

Grazing  regimes  where  stock  run  over 
arable  ground,  fi>r  even  short  periods, 
increa-se  the  natural  fcrtilit)'  by  manure, 
and  by  degradation  of  the  plant  ^lastes 
tlirougli  feeding  and  trampling. 

Erosion  Avoidance 

Continuous  soil  cover  aids  erosion 

m 

•^latancc.  hfqfer  plough  land  steeper 
thirty  dtgrees.  Frequent  belts  of 
mnning  along  or  just  off  the 
contour,  bu  lk  dowmslope  water  flows 
3nd  slow  up  emsion  if  it  hiW  started. 


Fo^ge 

Foggage  is  a  system  of  managing  pasture ' 
by  leaving  itstand.  ‘Fog’  means  the  pass 
which  comes  after  a  haymaking,  or  the 
long  dry  grasses  which  result  if  hay  i.s  not 
cut.  It  presents  an  opportunity  of 
keeping  stock  overwintered  outdoors  on 
a  rough  kind  of  pasture.  Its  advantage 
for  the  fermer  arc  that  no  hav  need  be 

m 

cut,  and  that  beasts  do  nor  suflo*  the  i 
great  stress  which  is  cau.sed  to  their 
digestion  by  a  radical  cliangc  of  viicr 
twice  yearly,  clirough  ovenvintering 
indoors. 

Permanent  [xisrures  are  soft-n  witii 
very  uidc  range  of  gra.sso  and  herbs,  co 
give  cotiritiuai  growth  of  green  tnacea- 
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throughout  the  season,  and  a  high 
resistance  to  ‘poaching'  (the  damaging 
of  pasture  by  the  continual  treading  of 
the  stock).  Consequently  it  needs  the 
incorporation  of  verj'  vi^rous  grasses, 
such  as  cocksfoots,  not  much  favoured 
by  farmers  on  short  term  leys  (pastures) . 
The  stock  must  be  kept  on  the  fbggag: 
all  winter  to  ensure  that  it  is  eaten  back 
to  the  roots,  and  for  this  reason  works 
best  wlicte  mixed  stock  arc  available, 
although  catdc  will  graze  it  alone.  Sheep, 
however,  \vnli  not  car  coarse  grass  and 
need  new  growth  to  keep  them  going. 
They  will  find  the  young  shoots  coming 
up  under  the  standing  hay  of  the  rough 
grasses,  much  earlier  than  in  a  cropped 
open  sward. 

The  herbal  content  of  the  sward  gives 
good  mineral  balance  to  the  whole.  The 
pastures  need  reseeding  no  more  than 
every  three  years,  and  this  is  best  done  by 
scraping  up  the  trashy  layer  with  any 
dead  grasses,  and  returning  the  whole  to 
the  surface,  chopped  and  mixed  with 

finesh  seed.  There  is  machincrv  to  do  this 
job. 

The  efiba  of  this  system  of  low 
intcTVcntion  is  to  create  a  deep  topsoil, 
and  ycar-roBnd  feed  of  high  value.  Come 
springtime,  the  cattle  in  particular  will 
look  prert}'  tiiin,  but  as  the  new  growth 
comes  in  they  put  on  weight  fast  and 
soon  m^ertake  stock  which  have  been 
overwintered  in  sheds,  which  suffer  loss 

of  condition  on  being  readmittlrd  to 
pasture. 

Field-based  feed  can  be  supplemented 


Arthur  Hollins  has  pioneered 
fbggagc  as  a  system  for  the  modern 
farmer  from  his  holding  in 
Shropshire,  England.  The  above 
observations  arc  based  on  hU 
work.  His  vigour  and  commit¬ 
ment  in  .sixty  years  as  a  firmer  in 
the  fecc  of  official  hostifity  has  left 
him  cheerful  and  inspiring.  Ilis  life 
story  is  amongst  the  booklist. 


by  the  planting  of  edible  hedgerows. 
Alder  provides  feed  rich  in  nitrogen, 
good  for  the  protein  requirements  of 
young  calves,  hazel  is  rich  in  lactic  add.s 
for  milking  mothers,  and  many  odicr 
hedgerow  trees  such  as  willow  and  goisc 
arc  edible.  The  classic  English  park 
landscape  with  its  trees  grazed  up  to 
head  height  of  the  cattle  remind  us  that 
stock  actually  like  to  have  this  mixture  in 
their  diet.  Horses  sick  with  colic  wll 
seek  out  and  eat  apples  to  cure 
themselves.  VVe  might  reduce  work  on 
the  firm  and  increase  stock  health  by 
s'impty  planting  a  wide  range  of  feed  and 
letting  them  choose  whar  the)'  need. 
Surplus  can  be  cut  for  mukli. 

Stock  Versus  Arable 

Economic  pressures  hax'C  driven  many 
femicni  in  tlic  EEC  aw-av  from  stock,  and 
lestricrcd  their  arable  crops  to  a  very' 
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narrow  range.  If  forming  by  natural 
fiicthods,  the  broadest  possible  range  of 
stock  and  arable  Is  the  best  way  to  ensure 
soil  and  crop  hcaJtli. 


agriculture 

give  them  any  ocpcctation  of  survival. 

moulH  fenning  in  the  Pcrmaculture 
mould  means  stcKk  and  arable. 


This  means  returning  forming  to  the 
practice  of  land  stewardship  and  food 
growing  for  the  community  in  which  the 
^rm  is  situated.  It  means  ftcemg  our 
farmers  from  their  present  burden  of 
form  debt. 

Health  reguJations  can  make  it 
impossible  to  produce  genuinely  oiEuiic 
meat  on  the  form,  as  injections,  dips  and 
sprays  against  certain  diseases" 
compulsory.  'Fhis  Is  for  the  very  good 
purpose  of  eliminating  illnesses  of 
plague  proportions  such  as  foot  and 
mouth  disease  and  swine  vesicular 
disease.  Those  w'ho  want  to  see  a  wholly 
organic  forming  sj'stcm  find  the 
compromise  difficult,  and  may  prefer  to 
move  to  a  ^'cgetarian  food  economy. 

Ranging  on  fbggag^  systems  oficts  a 

more  healthy  solution  .  Taking  less  is  one 

option  -  we  certainH'  do  not  need  the 
^  # 

amount  of  meat  protein  which  we  car  in 
Western  developed  countries.  Yet 
livestock  arc  part  of  a  balanced  natural 
sy’stcm,  and  do  nor  have  the  right  to 
^dude  them.  I  would  prefer  meat 
products  to  be  derived  only  from  wild 
ammals.  However  humane  the  former, 
mere  arc  always  perceivable  injustices  in 
larming  stock  if  you  come  from  an 
immal  rights’  point  of  new.  Thejf 
^nnot  ultimately  he  eliminaced.  Nor  do 

yet  liavc  sufficient  restored  wilderness 
m  which  we  can  return  livestock  and 


Thinking  Again  About 

Stock 


•  Ul  T  W 


.  j  coascrv'aDvi 

atnmdcs  as  to  what  comprises  stock, 

-Beef,  pork,  lamb,  and  chicken  betweer 

them  form  a  Jaigc  part  of  the  coasumed 

meat  products.  In  some  p;^  of  Europe, 

horse  meat  is  cheerfully  eaten.  In  the 

world  as  a  whole  there  is  a  much  larger 

range,  and  products  such  as  venison  arc 

becoming  increasingly  popular  in  the 

home  market.  How  many  farmers 

seriously  contemplate  growing  fish?  Yet 

one  of  the  most  valuable  crops  to  the  few 

formers  in  southern  England  who  have 

tried  it  has  been  crayfish.  In  America  the 

tradition  of  the  &rm  pond  has  perhaps 

lingered  longer.  Why  is  it  that  the 


average  Briton  cats  as  much  chicken  In 
two  weeks  as  s/he  cats  duck  in  a  year? 

In  mediaeval  times  every  village  had  a 
fishpond  as  one  of  its  resources. 


Unfortunaielv  at  the  same  rime  wild 
g^e  became  the  prescr^-c  of  the 
powerful  and  the  concept  of  ‘poaching’ 
appeared.  Wild  g;amc  remains  a 
considerable  part  of  the  ‘stock’  ol  iiny 


land. 

w 

Apart  from  the  genetic  .stock  ol  wOd 
anirnals  there  U  a  need  to  pre^eve  old 
breeds,  many  of  whiciv,  pariiculariy 
those  which  had  a  .stiong  local 
significance,  such  as  Belted  Gallmstiy 
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cattle,  arc  threatened  with  exrincaon  as 
new  breeds  come  in.  Rather  as  with  mew 
prolific  vegetables  and  grains,  these  new' 
breeds  ha\'c  a  tendency  to  vast  size  and 
‘high  produedvit}'*.  This  often  means 
that  they  receive  growTh-ptomoting 
injections,  and  that  their  growth  rates 
arc  such  that  the\'  can  only  be  sustained 
by  the  application  of  lar^  amounts  of 
concentrated  high-ptotein  feed.  Re¬ 
enter  the  chemical  combines  with  two 
.sales  portfolios  in  hand,  one  for  stock 
and  the  other  for  all  the  chonicals 
needed  to  keep  them  going. 

This  docs  not  help  the  small  producer. 
Nor  docs  it  help  the  future  strength  of 
our  stock  to  be  eliminating  valuable 
generic  material.  The  Rare  Breeds  Trust 
keeps  informarion  on  such  animals,  and 
helps  maintain  breeds  through  its 
nctsvorks.  Using  tradirionaJ  breeds  is 
anoth  er  way  of  ensuring  that  stock  have 
the  caf>acity  to  do  w'cU  on  the  natural 
ncsourccs  of  the  environment  in  which 
you  have  to  work.  We  arc  nor  looking  for 
the  highest  yield  from  any  one  element 
of  the  &rm,  but  the  highest  sustainable 
yield  w'hich  can  be  derived  fiom  all  its 
elements.  The  most  dcliglitfoj  example 
of  a  systematic  approach  to  stock  is  the 
recent  discovery  of  a  firmer  who  trained 
pigs  to  round  up  his  sheep' 

Biogas  and  Other  Enerev 
Cycles 

The  &rm  oilers  many  W'ays  to  evolve 
laigcr  cnerg)'  cycles.  Stock  oSbr  the  yield 


of  muck  they  produce.  If  this  matter  is 
returned  to  the  land  a  cycle  is  complete, 
but  it  is  not  the  fullest  possible  usage. 
The  methane  gas  will  be  lost  into  the 
atmosphere,  when  it  is  a  useftil  product. 
By  storing  die  sludge  in  enclosed 
chambers,  the  gas  ca^c  captured  and 
used  as  a  fuel.  Gas  production  can  be 
enhanced  by  the  rotting  of  green 
manures. 

Other  on-ferm  energy  cycles  suggest 
die  use  of  fiurn-^wn  timber  for 
firewood,  heating  derived  fiom  straw 
bales,  the  use  of  stock  to  heat  building, 
and  the  use  of  draught  animals  for 
transport,  milling  and  lifting  gear.  Farms 
which  arc  also  orchards  will  welcome  the 
presence  of  bees  to  pollinate  their  fruit 
crop,  and  will  benefit  from  the 
additional  yield  of  honey. 

The  underlying  principle  is  to  dose  the 
energy'  q'dcs  on  the  firm  into  complete 
systcm.s,  and  then  extend  diosc  sy'stems 
to  have  more  beneficial  usage  of  the 
available  energies. 

Rotations 

Rotations  arc  as  important  to  crop 
health  on  the  form  as  in  the  garden  . 
With  broadscalc  cropping  they  arc 
essential.  The  general  move  toward'; 
monocropping  which  we  have  seen  in 
recent  years  leads  to  poor  soil  fertility 
and  higher  incidence  of  plane  diseases. 
New  strains  arc  continually  being 
developed  but  each  is  eclipsed  by  rite 
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next  outbreak  of  smut  or  virus  yellows. 
WbuJdn’t  healthier  management  policies 
be  the  real  cure? 

lirees  in  Broadscale 


agricultukj; 

woodland,  say  thirty  metres  broad,  arc 
intc^lantcd  amongst  fields  used  for 
^  and  pastoral  rotatioas.  The 
i^uction  of  windchUl  is  beneficial  to 
plants  and  animals  alike. 


Farming 

Permanent  agriculture  calls  for  perennial 
crops,  and  trees  arc  the  perennial  aop 
with  the  greater  number  of  uses.  The 
return  of  forming  systcm.s  to  forms  of 
agro-forestry  ofiers  many  outlets  for 
employment  and  manufocturing  to 
enrich  the  rural  economy.  The  work  of 
the  new  generation  of  green-wood 
mmets  has  showm  that  attraaive  and 
saleable  products  fitting  to  present  tastes 
can  be  made  fiom  coppice  timber.  Rrra 
woodlands  ofier  on-site  sources  of 
timber  for  building  and  fencing. 
Agro-forestry  can  also  develop  from 
the  ‘let's  stick  some  trees  in  that  difficult 
comer’  approach  to  integrated  designs  as 
practised  in  successful  intensive 
economies  like  China.  Bands  of 


Designing  for  CUmate 

^  layouts  must  be  designed  around 
the  micro-  and  macrodimates  deter¬ 
mined  by  position  and  variations  in  the 
landscape  A  steady  scheme  of  manage¬ 
ment  could  rake  us  away  fium  the  square 
field  philosophy  of  the  past.  Trees 
planted  as  bays  can  become  suntraps, 
creating  a  web  of  linked  fields  with  high 

solar  trapping  capability,  and  reduced 
wind  speeds. 

Working  with  the  contouis  of  the  land 
increases  our  sense  of  undeistanding  of 
climatic  variation.  We  have,  at  present,  a 
tendency  to  design  crops  around  markets 
prices,  and  not  the  land.  So  we  have  the 


sight  of  formers  struggling  to  make 
seedbeds  for  wheat  or  barley  on  land  that 
would  be  much  better  as  permanent 
pasture.  The  long-term  considcrarioa  in 
sustainable  forming  must  be  the  fcrrilitj* 
of  the  soils,  and  the  (nTrall  capacity  of 
the  form  to  provide  food  and  a  living. 


This  means  directing  Wesrera  agriailrurc 


back  CO  working  with  the  land  rather 


than  against  ir. 

Diversity  and  Stacking 


fiirmcxs  have  been  vaying  to  each  other 
for  some  time  now  that  they  must 


1 


i 
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divcrsif^^  tor  the  fnlierent  safety  in  build¬ 
ing  systems  which  have  many  possible 
yields.  Failure  of  any  one  element  then 
has  a  minor  effect  on  the  whole. 

Stacking  means  looking  to  use  all 
dimensions,  ail  seasons  and  times  as 
possibilities  for  yield.  Farms  which  sec 
tliis  have  opened  up  by  selling  ‘pick  your 
own’  fruit,  by  setting  up  garden  centra, 
turning  old  houses  into  holiday  lets,  or 
putting  aside  part  of  die  larm  as  a  ‘rare 
breeds  park’.  Tlie  benefits  are  not  ju.st  in 
the  money  which  changes  hands  as  the 
consumer  pays  for  tlieir  small  purchase. 
The)'  arc  also  in  the  whole  uplift  of 
interest  and  understanding  which  is 
given  to  the  lay  person  who  so 
encounters  the  ferm.  Before  1945 
ferming  \vas  a  bus)'  and  a  mbicd  business. 
It  ivas  ako  labour  intensive.  The  whole 
progression  of  ferming  since  then  has 
been  tois'ards  monoculture  and  machine 
intensive  production.  We  have  lost  in 
our  communities  the  common  under¬ 
standing  of  ferming  as  a  W2y  of  life. 

Diversity  and  stacking  as  principles  arc 
no  more  than  common  sense. 
Unfortunately  they  are  not  common 


Fiikuoka/Bonfils 

In  some  respects  the  cropping  is  like 
tradidonaJ  organic  wheat  growing.  A 
seed  bed  is  sown  ivith  clover.  At  aniund 
midsummer,  winter  wheat  is  sown  into 
the  l-Hsd  of  clover.  The  next  crop  is  sown 


Masanobu  Fukuoka  is  a  Japanese 
agricultural  chemist  turned  natural 
larmcr.  What  he  has  proved  over 
fort)'  years  (and  the  evidence  is 
clearly  given  in  his  books)  is  that 
intercropping  and  returning  all 
residues  to  the  soil  enable  us  to 
build  systems  for  growing  grain 
which  arc  high-)nclding,  disease 
free,  and  entirely  without  chemical 
inputs.  His  system  uses  an  inter¬ 
cropped  rotation  of  rice,  clover  and 
barley.  Marc  Bonfils,  in  France,  has 
adapted  this  idea  for  temperate 
climate  grain  rotations,  and  the 
following  observations  arc  based 
on  liis  work. 


into  the  standing  wheat  before  cropping 
after  the  following  midsummer.  There 
should  be  regeneration  of  clover 
between  the  harvest  and  the  rising  of  the 
following  crop.  Organic  waste  from  the 
harvest  .should  be  returned  to  the  soil 
surfiicc. 

One  difference  in  tliis  s)'stcm  is  tliat 
Wheat  grains  arc  sown  singly  on  a  -wridely 
spaced  grid,  as  much  as  a  metre  spacing 
apart,  dependent  on  vigour  of  breed  and 
rime  of  sowing.  Tlii.s  allows  tlie  plant  to 
develop  its  natural  sliapc  and  foil 
number  of  tillers,  or  side  shtjots.  As 
many  as  fifty  seed  heads  per  plant  may 
result.  Contrast  this  with  the  ver)'  dose 
spadngs  of  madiinc-sown  whcfai. 
Idcallv  the  wheat  should  be  of  old,  long- 
strawed  v-ariciics. 
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Ir  will  need  to  be  han'cstcd  by  hand, 
as  existing  machincr)'  cannot  cope  widi 
the  long  straw.  As  with  other  crops  we 
have  discussed,  there  is  a  higli  net  yield, 
as  there  are  very  few  external  inpuK. 
There  aren’t  going  to  be  many  thousand 
acre  wheat  femicrs  rushing  to  take  up 
this  one,  but  then  it’s  a  technique  for 
lialf-acte  plots.  And  there  was  a  time 
when  every  cottager  grew  their  own 
grain,  ff  we’re  talking  about  a  return  to 
meeting  our  own  needs,  then  .small  scale 
grain  production  has  to  be  part  of  die 
picture.  BroadscaJc  formers  who  want  to 
tackle  some  of  these  issues,  but  are 
frightened  by  the  prospect  of  massively 
rising  labour  bills,  might  like  to  free  the 
odd  plot  to  enable  people  to  smSUhold, 
whilst  gaining  the  benefit  of  their  labour 
part  dmc  as  payment. 

The  Independent  Seed 
Merchant 

Natural  formers  will,  of  course,  rush  to 
.support  their  local  independent  seed 
merchant  rather  than  fettening  the 
coffers  (j1  the  all-devouring  multi¬ 
nationals.  This  w'ill  be  lor  die  same 
tcason  as  gardeners,  but  also  on  the 
principle  of  buying  locally  whcre\'er 
possible  if  you  want  your  local  economy 
to  flourish. 

Added  Value  Products 


*^^mcsscs)  is  to  think 
^  value.  Most  form  produce 

^Ppe^  down  the  lane  IcL'ng  o 
°  ^  merchant’s  cheque  in  its 

c.  The  satisfeaion  of  selling  the  crop 

a  at  once  may  be  cnia)'ablc,  but  the 
niaigins  are  small,  and  the  minimum  of 
bbour  element  has  been  earned  on  the“ 
&rm.  Hmv  can  the  former  hold  on  to  a 
aiger  margn,  and  bring  their  market 
nearer  the  consumer^  The  answer  is  to 
add  value  on-form. 

The  added  value  former  sells  cheese 
and  yogurt,  not  just  milk.  Frait  growers 
Sell  jam  and  chutnci's.  Stock  producers 
move  from  livestock  sales  to  butchcrj', 
meat  produces  and  Icathcnvorking,  The 
whole  cycle  of  adding  value  is  essential  to 
revitalising  rural  areas.  The  depopu- 
iarion  of  the  countryside  and  the 
booming  of  cities  is  happening  the  world* 
over  and  ul  ornately  spells  a  terribly 
degraded  planet.  Adding  s-aluc  to  the 
raw  materials  of  the  country'side  at  point 
of  production  is  die  secret  to  m'crsing 
thus  ride. 


One 


aspccL  of  diversit)'  and  a 


us 


in  our 


dammed  lakes,  preferably  not  as 
monocultures.  Farm-based  aquaculmies 
need  to  be  balanced  and  divcRc  with  all 
the  elements  ot  stacking  .seen  on  U'mi 
jtjvui.  Examples  are:  ducks  feeding  on 
■edge  species,  ivith  carp  bottom.- 


tocommended  wav  forward  tl>r  fiirmers 


fi 
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dancing  in  tlic  fester  streams.  Gray6sh 
get  fetdn  the  calcareous  streams,  and  we 
coppice  the  willow  at  the  water’s  edge 
for  basketry  materials.  Reeds  are  cropped 
for  thatching,  fodder  and  green  manuic. 
All  water  on  the  ferm  is  cyded  through 


-  1| 


biological  cleansing  ^systems.  There 
mightocven  be  a  few  snipe  down  in  the 
edge  of  that  wetland  for  the  pot  one  day, 
And  to  think,  we  used  to  spend  ail  our 
time  draining  this  land! 


m  k  % 


<r 
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Water  conjures  up  the  essence  of  life  In 

^  .  ■  ,  I,  .  temperate  climates  with  their 

abundant  rainfall  and  their  over-fished  seas  we  have  a 

make  our  coastal  and  inland  water  resources  abundant  in  crops. 


Fresh  and  Salt  Water 
Environments 

There  arc  a  small  number  of  species 
which  move  through  both  environ¬ 
ment.  This  is  citlicr  because  their 
lifccydc  involves  migration,  as  with  eels 
and  salmon,  or  because  the)-^  have 
learned  to  feed  in  both,  as  with 
cormorants.  River  estuaries  arc  of 
\'anablc  salinity,  dependent  on  the  sate 
of  the  ride,  and  so  they  support  edge 
species  which  tolerant  of  the  range. 

In  general  the  management  of  these 
two  environments  requires  completely 
different  species,  and  owrall  design  is 
dealing  with  quite  different  climatic 

conditions. 

Food  Chains 

^  in  any  ecosystem,  the  survival  of  the 
inhabitants  depends  on  a  complex 
nf  movcmait  so  that  nutrienw  reach 


each  member  of  the  communit)-:  Most 
economic  species,  thrive  in  water  with 
high  oxTgen  content,  so  that  adequate 
throughflow  is  needed  to  acatc  the 
water.  Oxygen  is  absorbed  b)'  water  at 
turbulent  surfeces,  and  carbon  dioxide  is 
expelled  there  to  the  atmosphere.  This 
means  that  wind,  waves  and  solid 
surfeces  (such  as  cause  waterfeUs)  all 
intcaa  bcnehcially  with  the  body  of 
water.  Green  plants  need  adequate^ 
carbon  dioxide  to  surv'ive,  and  c.\ac£c.^ 
oxygen,  and  living  creatures  consume 
oxygen,  exhaling  carbon  dioxide. 

There  is  also  a  nitrogen  cycle  at  work. 
Algae,  bacteria,  plants  and  msccts 
provide  nitrogen  for  Osh.  Fish  fecces 
degrades  giving  ammonia,  which  in  the 
presence  of  G.xvgcnacing  bacteria 
eventually  forms  niriatc  ions  in  solunon. 
This  either  returns  to  die  atmosphere  as 
nitrogen,  or  recombmes  to  form  nitrsre 
ba.sed  foiKis  for  plant  matter,  continuing 

the  cycle. 

If  an  artificial  water  environmenr  !>• 
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created,  the  design  will  need  to  be 
balanced  to  ensure  that  all  these  cycles 
function  correctly. 


Plant  /  Animal  /Fish  / Crus  ta- 
cean /Insect /Bird  Species 

In  the  species  lists  it  is  mosdy  the 
‘economic*  species  that  are  listed.  These 
cannot  ftinction  without  a  full  com¬ 
plement  of  species  which  make  a 
working  environmfcnt,  many  of  which 
will  have  little  human  usage.  It  is,  of 
course:,  possible  to  build  fish  fiums  with 
nothing  but  fish  in  appropriate-sized 
tanks,,  caring  concentrated  feeds.  But 
this  Ls  iu.st  another  form  of  monoculture, 
and  the  output  wdl  be  as'  tasteless  and 
disca.se-pronc  as  any  other  monoculture. 

In  a  well-designed  w'accr  syrstem  the 
stock  and  plants  are  balanced  to  meet 
each  other’s  food  needs,  the  water 
imperceptibly  merges  with  the  w'ctland 
edge  environment,  and  each  level  of  the 
water  has  been  planned  to  support 
appropriate  species.  Tiecs  have  an 
important  function  in  that  they  support 
insect  populations  whose  larvae  will  go 
to  bank  and  surfecc  feeders.  The  surfiicc 
fish  and  bird  life  will  contribute  to  a  rich 
humic  ma.ss  on  the  bed  which  w'ilj  help 
sustain  bottom  feeders.  Some  of  the 
.spcdcs  (such  as  fresh  water  mussels  and 
recd.sj  will  have  a  cridcal  role  to  play  in 
maintaining  water  c]ualit^^ 


Zones  Around  and 
In  Water 

I  Fnesh  Watet'  Emntvnments 

Here  we  find  bank  or  cliff  sides,  beaches 
shallow  water,  mid-water  platforms  and 
deep  water  bottoms,  those  spcdcs  which 
li^'c  on  the  surface,  which  may  or  may 
not  be  anchored  to  the  bed,  and  those 
which  .swim  in  the  body  of  the  water.  So 
water  boatmen  arc  a  surfecc-skimming 
insect,  unlikdy  to  be  eaten  by  carp 
which  arc  bottom  feeders.  There  are  also 
degrees  of  association  on  the  land.  'Hias 
Chinese  waiter  deer  are  so  called  because 
they  like  to  browse  on  su-amp  fringes, 
and  alder  and  willow  fevour  waterside 
conditions. 


2  Maritime  Emhvnmmts 

Marine  fringes  arc  best  considered  in 
cross  section.  The  deep  water  Is  tlic 


home  of  the  fishes.  Beaches  tend  to 
shelve,  and  just  below  low  water  mark, 
we  find  the  red  sea  weeds.  As  the  water 
becomes  shallower,  and  the  bed  lighter, 
towards  the  high  Miatcr  mark  we  find 
more  green  weeds.  Above  thi.s  we  find 
the  intertidal  area  where  celgiass  and 
shellfish  live.  Here  we  might  find  eider 
ducks  grazing.  Above  ,the  shore  line,  salt 
marsh  has  important  functions.  It  is  a 
source  of  fibre  crops  for  paper  making  or, 
thatching.  It  Is  important  summ^'* 
grazing  for  stock  and  wildlife.  But  it  is 
also  the  natural  method  of  land 


aquaculture 

^hwatcr  Uce  in  such  a  way  that  tiiey 
Income  fish  food.  Beds  of  plants  at 

shelves  m  the  mid  water  IcvTl  make  green 

matter  and  msects  available  ro  the  fish 
that  feed  there.  Bonom  feeden;  can  be 
used  as  scavengers  of  the  detrirus  from 
human  systems,  and  so  form  the  last 
stagp  in  biological  water  cleansing 
systems.  It’s  all  a  matter  of  directing 
outputs  and  inputs  into  useful  cj-des. 


Manures 


redamadon,  trapping  silt  and  nutrients, 
building  a  succession  to  scrub 
woodland. 

The  dry  shore  line  may  take  its  place, 
or  may  lie  above  the  marsh,  and  is  a 
special  niche  for  many  plants,  a 
.surprising  number  of  which  are  edible. 


Feeding 


Edgps  of  w'atcr  environments  should 
allow'  access.  Ducks  need  shallow' 
beaches  to  slide  in  and  out  of  tlic  w'atcr. 
Many  Fast-water  fish  like  quiet  bank-side 
pools  for  feeding  m  the  shade.  There  art 
artificial  devices  which  can  aid  sclf- 


managemenr  of  the  system,  u.sually  in 
the  form  of  trap.s. 

A  floating  cjrac  with  a  one-way  vais'c 
and  some  bait  to  attract  flics  ^  trap  the 
itLsccts  and  hold  them  at  the  w'atcr 


surface  for  fish  that  teed  there.  Ftlrcr 
Units  cm  be  made  to  trip  larvae  and 


If  an  aquaculture  system  is  constructed, 
rather  than  found,  it  w'ill  need  building 
up  or  digging  dow-n  and  then 
watcrprtxifing.  If  thk  work  is  done  b>' 
puddling  with  day,  or  by  lining  with 
artificial  impcrv'ious  material  such  as 
butyl  or  concrete  then  the  final  sur&cc 

p  ' 

on  which  tile  water  Is  stored  w'ill  be 

largely  sterile  It  will  need  to  be  made 

fertile  in  the  same  wav  chat  anv  other 

•  • 

growing  si'stcm  does.  Betted  manure  or 
compost  can  be  layered  on  the  surfecc. 

Ponds  accumulate  detritus,  and  plants 
may  have  largely  c.\hausicd  the  original 
humus.  Closed  aquacultures  will  need 
maintaining  by  diaimngand  clearing  out 
surplus  mud.  with  some  rcfcrrilisation  to 
follow.  The  detrirus  so  removed  cm  be 
u.scd  as  land  fertUiscr,  akhougli  it  will  be 
deficient  in  soluble  nutrients. 

Watery  environments  can  ^upph  grcai 
manure'fbr  df\’-land  cropping  systems. 
This  makes  invasive  water  w'ceds,  like 
water  lijMcinth.  an  asset. 
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Where  naniinl  u'atcr  courses  and 
drainage  arc  cutrophied  through 
excessive  nitrogen  run-off  higher  up  in 
the  water  table,  such  green  manures  arc 
a  v-aluablc  way  of  trapping  the  wasted 
resource  w'hilst  cleansing  the  water 
supply. 

Minerals. 

Loamy  soils  of  alluvial  origin  offer  the 
richest  water  soils  as.  a  starting  point. 
Clays  will  be  high  in  available  mineral 
content,  but  lacking  in  nitrogenous 
matter.  Sands  and  gravels  will  have  the 
least  nutritive  effect. 

Minerals  can  be  added  to  the  water.  So 
if  we  want  to  grow  ctaylish  in  a  fist- 
flowing  gravelly  stream,  but  the  water  is 
too  acid,  crushed  calcareous  rock  could 
make  the  cnap  possible.  In  general, 
however,  unless  die  aquaculture  is  an 
enclosed  one,  in  w^hich  the  water  output 
is  returned  to  the  head  of  the  s^istcm,  we 
arc  better  to  choose  species  which  suit 
the  water  quaiir,'  we  have. 

Erosion  Control 

In  small  ponded  systems  erosion  is  nor 
going  to  present  much  of  a  problem, 
unless  it  is  through  die  action  of  large 
stock  coming  to  drink  at  the  water’s 
cdgL  Construction  of  the  shoreline  in 
erosion  resistant  materials,  or  by 
diversion  of  drinking  water  to  self- 


contained  troughs  is  a  solution. 

Erosion  happens  where  stream  banks 
or  hillslopcs  have  become  denuded  of 
their  protective  covering  of  plants  and 
trees,  and  the  answ'cr  is  to  replant  the 
natural  flora  of  those  arcasi  Reeds  and 
rushes  bind  river  edges  with  dicir  root 
systems.  Willows  take  easily  ftom 
cuttings,  and  die  cuttings  can  in  turn  be 
w'ovcn  with  thin  pmnings  to  make  a 
liidng  hurdle  in  die  river  bank.  Aiders 
will  spread  resistant  root  structures 
through  the  mass,  and  feed  the 
neighbouring  plants  through  their 
nitrogen  fixing  ability.  Brambles  {Ruims 
spp.)  are  quick  at  colonising  eroded 
ground. 

Anything^  which  reduces  the  velocity 
of  water  over  the  banks  will  reduce 
erosion.  If  biological  solutions  do  not 
work,  or  need  some  protection  to  get 
established,  gabions  offer  a  solution, 
These  arc  wire  or  basket-work  cages  filled 
with  rocks.  In  practice,  as  bank  protec¬ 
tors  they  tend  to  cause  erosion^  as  their 
perimeters  arc  undercut.  They  arc  most 
cflective  at  crapping  di roughflowing 
sediments  if  laid  across  stream,  so 
building  up  flood  plain  on  their  'up’ 
side.  This  is  a  valuable  technique  in 
creating  growing  areas  by  trapping 
eroded  topsoil,  and  to  .stop  gullying. 

FlotsajH 

Floating  rubbish  can  become  valuable 
salvage.  Fire^vood,  or  even  con.scruc- 
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oonal  timber,  floats  on  w'atcr  and  can  be 
hafvested.  The  possibiliri^  of  what  you 
may  finti  ^  endless  as  the  variety  of 
things  that  arc  throw^n  or  lost  to  the  sea. 
Watch  out  you  don’t  pick  up  any 
uncxploded  munitions  or  canisters  of 
dangerous  chemicals  -  people  can  be 
quite  unftissy  about  what  they'  lob  in  the 
water! 


Design  Features 


aquaculture 

an  important  parr  of  maintainintt  salmon 

and  trout  rivers.  Where  such  voters  arc 

mterrupted  by  hydro-electric  schemes  or 

dams  for  other  reasons,  they  become 
essential. 

Water  management  practices  arc 
starting  to  show  that  not  only  is  the 
ecology  better  maintained  by  letting 
rivers  take  their  natural  shape,  but  that 
in  the  long  run  the  ntaintcnancc  costs 
against  flooding  arc  greatly  reduced  also. 


Lagoons  and  spits  at  seashore  or  river 
and  lakcsidcs  may  be  built  using 
mechanical  diggers  at  low  ride  or  in  a  dry* 
season.  This  will  ofier  increased  edge 
opportunities  tor  shcllHsh  and  shallow- 
u'atcr  fish  culture.  Floating  cages  can  be 
used  for  the  farming  of  sea  food.  This  is 
a  vast  industry'  on  die  Chinese  coastline, 
making  the  British  and  Canadian  salmon 
tarming  indu.stry  a  small  aflair. 

Used  car  eyres  can  make  happy 
environments  ftir  mussels  and  suchlike, 
whilst  also  providing  erosion  resistance 
at  bank  sides.  In  time  liabitats  can  be 
dcv'clopcd  which  disguise  their  natun;. 

Traps  for  water  harvest  have  been  used 
since  time  immemorial.  There  are  special 
trapMi  for  lobsters  and  eels,  and  nets  for 
salmon.  Some  ‘traps’  are  there  to  attract 
a  species  without  necessarily  harvesting 
it,  as  when  bird  and  bat  boxes  are  placed 
to  help  species  establish  in  a  vicinity'. 

Some  consmicrs  are  designed  to 
attract  by  helping  species  move  through 
the  sy'stem,  so  fish  weirs  and  jumps  ate 


Water  Power 

Storage  of  water  for  aquaculture 
purposes  oflfcrs  additional  j-icld  through 
harnessing  outflows  for  active  water 
power  syTitcins.  It  w'ill  be  neccssarv'  to  use 
mesh  to  prevent  the  loss  of  livestock 
from  the  sy'stcm,  and  to  procca  the 
water  power  equipment  from  damage 
from  floating  debris.  The  size  of  the 
filtering  mesh  will  depend  on  the  size  of 
plants,  stock  or  particulate  matter  which  ^ 
is  to  be  contained. 


Graham  Swift’s  nov'cl  mtcriafui  is 
woven  around  a  history’  of  the 
Fcnlands  in  East  Anglia  before  and 
during  diaina|^.  It  is  a  marv’cUous 
insight  into  how  the  wet  uiltlcr- 
ncss  was  sustainable  before  the 
eroding  practices  of  ferming  took 
over  the  land.  Wilderness  makes 
the  most  productive  aquaculcute. 
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Permaculture  Is  based  on  the  understanding  that  »,e  can  meet  our  needs 

and.still  make  the  environment  more  fertile.  The  most  important  increase 
we  can  make  is  to  our  biological  resources. 


Patterns  of  Enrichment 

There  is  no  better  soil  analyst  than  the 
lowly  eanhworm. 

Sir  Albert  Howard  1945 

Knowing  hosv  to  create  fertile  condi¬ 
tions  \s  essential  for  making  self-manag¬ 
ing  hi^  yielding  systems.  Enrichment  Is 
meant  in  the  sense  of  incieasing  the 
community’s  potential  for  sustainable, 
long-term  yield. 

From  mountain  to  river  valJcv,  from 

^  - 

fenland  to  desert,  all  can  have  their 

r  -j 

capacity  for  yield  in  creased.  History  tells 
us  that  societies  which  chose  to  ignore 
this  perished.  The  Tigtis/Euphrates 
crescent,  the  fertile  womb  of  western 
civilisation,  lost  political  power  and 
population  wdicn  its  soils  were 
exhausted.  I  Itave  stood  on  the  Libyan 
coast  at  the  minsofixpt  is  xVlagna,  as  the 
dust  blew  around  rhe  remain.^  of  a  once- 
uiagnificcnt  Rumai  i  culture,  and  I  have 
stood  in  hcdgdcss,  treeless  mono- 


cropped  East  Anglia,  with  a  single  field 
of  oil  seed  rape  stretching  to  the 
horizon,  and  I  have  seen  the  fete  of  the 
former  lying  just  below  the  surfecc  of  the 
latter.  Our  future  is  wholly  dependent 
on  the  fertility  of  our  soils. 

Chemical  farmers  would  not  condnuc 
to  have  their  present  results  if  they 
ceased  their  ferdlUcr  interventions. 
These  highly  soluble  artificial 
applications  arc  subject  to  leaching. 
Leaching  Is  the  action  by  which  soil 
water  dissolves  nutrients  from  the  soil 
structure  into  watercourses.  Seeking  to 
enrich  the  capital  value  of  all  our  assets, 
we  want  to  make  the  .seed  bed  (both 
physical  and  metaphorical)  ferule, 
fermcfs  who  use  chemical  methods  may 
have  profit  which  can  then  he  applied  to 
enriching  purchases,  but  the  process 

tcseli  U  barren. 

Rrtility  concerns  Ihing  processes.  As 
soon  IS  the  process  Ls  interrupted  and 
examined,  we  arc  lookirig  at  dead 
componcjiD.  The  kty  here  is  to  ebsm^ 
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the  living  process,  not  to  hope  that  by  solutions.  It  can’t  carry  on  indefinitely, 
dissection  and  anaij'sis  we  will  find  This  pattern  can  be  applied  to  all 
scientific  solutions.  The  mdrc  personal  human  activity,  ‘’There  U  no  finer 

your  observarions,  the  more  relevant  investment  for  any  community  than 

the)'  an:  to  your  circumstances.  So  putting  milk  into  babies’,  said  Winston 

accurate  scientific  obscrv'ation  can  ncv'cr  Churchill,  What  he  implied,  at  a  time 

be  completely  objective.  when  the  intentions  of  the  country'  were 

If  soils  are  deficient  in  nutrients,  then  completely  and  destructively  devoted  to 

food  will  be  too  and  our  health  ■will  war,  was  that  if  a  community  in  stress 

suffer.  Analysis  can  ^vc  us  answers,  but  ceased  building  the  future,  winning  the 

the  easiest  method  of  ensuring  fertility,  conflict  would  be  futile, 

and  the  one  you  should  Icam  to  trust,  If  you  do  not  believe  that 
is  your  own  observation.  A  skilled  desertification  can  happen  in  a 

gardener  can  tell  a  fertile  soil  by  its  smell,  temperate  climate,  look  at  a  Scottish 

its  texture  and  b\'  the  look  of  w'hat  grows  grouse  moor.  Where  arc  the  people? 

in  it.  Where  arc  the  trees?  Where  are  the 

Maintaining  the  fertility'  of  soils  is  no  crops?  A  few  game  birds  and  the  odd 

longer  enough,  as  w'c  also  need  to  repair  sheep  do  not  make  much  more  of  an 

past  damage.  It  is  just  as  much  an  ecology'  than  the  subsistence  farming  of 

objective  for  this  year’s  crops  to  improve  the  Saharan  fringes.  This  land  was  once 

the  fertility  of  the  soil,  as  it  is  for  them  natural  oak  and  pine  forest,  a  rich  and 

to  give  us  this  year’s  food.  Media  culture  intimately  interconnected  environment 

brings  us  images  from  around  the  world  capable  of  seLP-rcgcncrating  for  centuries, 

of  starv'ation  and  disaster.  It’s  as  if  this  Is  and  supporting  a  human  population  on 

remote  -  ‘couldn’t  happen  here’.  It  is  its  surpluses.  It  Is  only  the  finandaJ 

happening  here.  An  incredibly  income  fiom  tourism  and  bloodspoits 

productive  season  might  build  6mm  of  that  support  any  viable  communities  at 

fresh  topsoil.  In  recent  storms  in  all  in  such  ‘w’ct  deserts’  now.  Present 

Southern  England,  ten  times  that  farming  practice  will  continue  to  reduce 

amount  was  washed  fiom  fields  in  a  the  capital  wortli  of  all  our  soils  unless 

single  w'ct  day.  Similarly,  Americans  there  Ls  radical  change  soon, 

experienced  the  dust-bow'l  of  the 
depression  years.  It’s  now  commonphoc 

to  see  agricultural  topsoils  eroding,  and  Definition  of  line  Yield 

they'* re  not  being  replaced,  because  the 

fertility  that  is  relied  upon  comc.s  in  Yield  h  not  a  fixed  sum  in  any  dcsig?i 

cliemical  bags,  not  humus.  Farmers  arc  system.  If  is  the  measure  of  the 

planting  into  subsoil  and  chemical  comprehension,  understanding,  and 
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ability  of  tlie  designers  and  managers 

of  that  design. 

Bill  Mollison:  Bermacutcun, 
A  Designer's  Maiiml 

Conventional  agricultural  economics 
will  accept  the  market  price  of  a  single 
commodity  when  cropped  as  the  yield 
6gunc.  We  need  to  look  in  all  directions, 
physically  and  in  time,  to  understand  the 
true  nature  of  yield,  This  is  as  much  so 
of  manufacturing  as  it  is  of  land  usage. 

Firstly,  the  true  yield  of  the  crop  is  not 
the  derived  income  (or  weight)  of  the 
harvest.  It  is  tire  diflfcrcncc  between 
what  you  end  up  with,  and  what  you 
put  in .  If  you  plant  a  thousand  acres  of 
Sitka  spruce,  and  harvest  it  over  a  period 
spanning  some  years,  the  true  calc¬ 
ulation  of  yield  will  involve  subtracting 
the  energy  cost  of  creating  and 
maintaining  the  plantation.  This  should 
include  machine!)'  and  ibssil  fuel  usage, 
and  costs  of  the  tree  nursery.  It  will 
deduct  the  environmental  impact  of 
acidification  and  soil  poverty  caused  by 
the  monocropping.  It  will  want  to  know 
what  consequences  the  plantation  had 
on  local  industry',  wildlife  and  amenity. 
The  pollution  caused  by  artifidaJ 
fertilisers,  pcstiddes  and  end  product 
^ncrarion,  including  transport,  vnW 
need  to  be  considered.  You  might  c\'en 
want  to  know  tlic  cost  to  the 

community  of  nor  having  that  land  for 
other  purposes. 

If  accounting  w;is  carried  out  in  this 
holistic  >va^'  there  \\'ould  be  little 
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incentive  for  manu&cturing  industries 
to  use  poUuting  processes  Edward  de 

Bono  has  a  graphic  solution  for  this 
problem  -  all  feaorics  must  rake  their 
water  intake  from  downstream  of  their 
site,  and  send  their  waste  upstream! 

Yield  is  meaningless  if  it  has  noonc  to 
take  advantage  of  it.  It  is  the  web  of  Ufe 
which  gives  the  product  a  purpose,  and 
It  needs  to  be  able  to  har\'cst  the  yield  in 
a  productive  way.  It's  no  good  knitting 
sweaters  if  no-one  wants  them.  It’s  no 
good  creating  com,  nulk,  butter  or  wine 
if  they'  sit  in  ‘mountains’  or  ‘lakes’, 
accumulating  storage  charges,  and 
ultimately  becoming  unusable. 

Yield  also  includes  inungiblc  needs: 
health,  soda!  harmony,  a  sense  of 
purpose  and  being  needed,  mental 
stimulation,  and  rime  to  play,  to  name 
a  few. 

All  systems  have  yield  without  our 
inten’cntion.  Wilderness  is  incredibly 
rich  in  resources,  and  even  apparently 
barren  landscapes,  such  as  the  Arctic 
tundra,  arc  full  of  riches  for  those  whose 
history  and  observation  makes  them  able 
to  see  them,  in  this  ease  the  indigenous 
people,  Inuit  (Eskimos)  or  Sami 
(Lapps) . 

A  better  way  of  measuring  is  to  think 
in  terms  of  energy.  A  good  question  to 
ask  of  any  given  situation  is;  ‘Docs  this 
pttxluct  increase  available  energy  or  docs 
it  reduce  it?' 

It  is  posable,  for  instance,  to  incisure 
the  amount  of  energy-  consumed  to 
produce  a  given  quantity  of  a  spetsfic 
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food,  and  the  amount  of  energy  wliich 
that  food  makes  available  when 
harvested.  The  unit  usually  used  for  this 
sum  LS  the  caloric.  Larger  quantities  can 
be  measured  as  Kilowatt/Hours  (kWh). 
Peter  Segger  in  The  O^nic  Food  Guide 
estimates  that  the  100  per  cent  increase 
in  form  food  production  becw'ccn  1945 
and  1985  in  die  UK  has  been  achieved 
at  the  expense  of  a  1500  per  cent  increase 
in  energy  input.  If  we  audit  the  energy 
side  of  tliis  business  growth  we’re  talking 
about  a  trade  that  has  got  eight  times  less 
efficient  in  fort)'  years!  In  his  book 
Ecoloffistics  Patrick  Howden  derives 
figures  for  a  ‘reasonable  human  dicti 
showing  a  daily  food  consumption 
measured  in  energy  terms  at  2.78  kWh 
(or  2.39  X  106  calories). 

If,  for  example,  we  rely  upon  frozen 
vegetables  for  this  diet,  the  production 
efficiency  is  only  21  per  cent,  i  c.  100 
units  of  energy  input  produce  21  units 
of  food  energy  output.  To  get  2.78  kWh 
of  food  energy  its  production  and  its 
processing,  before  we  cook  It,  has 

already  consumed  13.23  kWh,  or  five 

*  ^ 

times  the  energy  it  provides.  The  more 
the  artificial  inputs  to  the  forming 
process  (frissil  fuels,  fertiliser  etc.)  and  to 
the  processing  of  the  product  (additives, 
plant  and  machinery,  packaging)  then 
the  worse  this  equation  becomes.  To  be 
kind  to  the  environment  we  must 
produce  all  our  food  for  the  minimum 
cneigy  cependiture  possible. 

There  are  strategics  for  achieving 
cneigj'-effidcnt  food  production,  which 


have  the  desirable  by-products  of  ^ving 
tastier,  more  nutritious  food  and  a  more 
attractive  landscape. 


Cycles  of  Growth 

,  ,  .  All  of  us  arc  doomed  to  die.  Yet 
it  is  often  ignored  or  dclibcratjclv 
forgotten  that  the  unending  death- 
roll  of  all  creatures,  including 
ourselves,  is  the  essential  complement 
to  the  rcnewfal  of  life, 

James  Lovelock,  1979 


Life  is  a  selTrcplcnishing  cycle  within  a 
web  of  unintelligible  complcrxit)'.  We 
cannot  hope  to  ‘know’  the  whole  of  this 
process,  but  we  can  learn  from 
obscrx'ation  at  two  les'cls  -  the  scientist 
equipped  with  expensive  equipment  and 
technical  know-how,  and  the  lay 
practitioner  with  their  basic  human 
senses,  and  practical  experience.  Both  arc 
helpful  in  difitrent  ways. 

The  closest  science  has  come  to 


analysing  the  secret  of  ‘life’  is  the 
discover)'  of  deoxyribonucleic  add,  or 
DNA  for  short.  Living  matter  is 
composed  of  structures  largely  made 
from  cells.  Each  living  organism 
commences  life  as  a  single  cell  which 
dividc-s  and  incrca.scs  until  the  mature 


form  of  the  organism  is  achin'cd. 
Eventually  the  oraanism  dies.  It  is  also 
usual  for  pares  of  the  organism  to  die 
during  its  life,  and  be  replaced  by  nev’ 
cells.  In  dying,  the  nutrients  wltich 
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created  the  organism  will  become 
3\'ailablc  to  other  life  forms. 

•Die  direction  and  pattern  of  this 
whole  cycle  of  life  is  dictated  by  the 
DNA  within  each  cell.  It  is  a  generic 
blueprint  carried  in  each  part  of  the 
whole  which  tells  it  what  to  do  next. 
The  overall  picture  is  one  of  continual 
\'aricty  and  change.  Cross-fertilisations 
and  mutations  of  genes  ensure 
dificrentiation,  aided  by  adaptation  to 
dificrent  environmental  conditions,  or 
octincrion  because  of  feilurc  to  adapt. 

Each  species  requires  (in  greater  and 
lesser  degrees  from  none  to  plenty) 
chemical  nutrients,  light,  water,  space 
and  neighbours.  For  example,  ftrngi  may 
■require  an  absence  of  light,  whereas 
herbs  requite  strong  sunlight,  and  lots  of 
it.  You  can’t  have  fish  out  of  water  (for 
long),  nor  will  many  land  plants  survive 
in  saturated  soil,  as  their  roots  will 
become  oxygen  deficient. 

Temperate  climates  offer  natural 
extremes  firom  wd!  below  freezing  to 
boiling  point  (c,g,  in  hot  springs),  from 
100  per  cent  humidity  to  extreme 
desiccation,  from  highly  acid  to  highly 
alkaline.  There  may  also  be  ver)'  salt}’  or 
windswept  environments,  those  which 
suffer  concentrated  heat  ro  those  w'hich 
are  permanently  sliaded.  Then  there  is  a 
middle  range  of  environments  which 
avoid  these  extrcmw  completely  or 
suffer  tiiem  only  occasionally.  Anwngst 
j  the  croppablc  plants  and  animals 
adapted  to  this  middle  range  we  find 
most  of  our  useful  species.  Some  species 
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thrive  at  extremes,  making  them  useW 
for  such  habitaLs,  but  they  are  not  in  the 
majority.  Plants  which  arc  most 
abundant  in  temperate  climates  prefer, 
and  recognise  as  fertile,  soUs  which  have: 

adequate  provision  of  essential 
chcmicalEclcmcnts 
sufficient  water 
a  strucrurc  which  is  open 
enough  to  admit  suffident  air 
optimum  alkahnity/addity 
(measured  as  pH) 

In  addition,  all  this  will  be  fiitilc, 
unless  they; 

have  enough  sunli^t  and  dark 
for  their  photosynthesis/ 
transpirarion  systems  to  function 
arc  suffidently  protcacd  from 
the  hostile  effects  of  climate 
arc  healthy  enough,  well  adapted 
enough  or  well  protected 
enough  to  resist  predators 

Most  developed  world  forming  methods 
rely  for  their  sdcncc  on  the  work  of  the 
German  agrochgiiical  researcher  Justus 
von  fjcbig,  carried  out  in  the  nineteenth 
centur)'.  Liebig  measured  vital  soil 
chemi^.  He  conduded  thai  nitrogen 
(N),  phosphorus  (P)  and  potassium  (K) 
w'erc  the  essential  elements  for  life. 
Present  fcrriliscis,  bags  of  which  arc 
stacked  by  the  truckload  in  nearly  e^^cry 
farm)^!!!,  srill  have  N,P,K  .stamped  on 
the  side,  widi  numbers  indiaring 
proporrions.  Liebig’s  discovery  was  a 
.great  boon  for  the  chemical  industries. 
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Such  has  been  rhe  growth  rate  of 
ardfidal  fcrtUiscr  application  that  20  per 
cent  of  the  w'orld’s  human  harnessed 
energy'  supply^  will  be  needed  to  produce 
chemical  nitrogen  by'  the  year  2000  AD. 
Now  it  is  becoming  widely  understood' 
that  the  complex  processes  of  soil  life  arc 
not  simply  duplicated  by  the  addition* of 
these  chemicals. 

Firstly,  applying  N,P,K  alone  ignores 
the  value  of  trace  elements  in  the  soil. 
Trace  elements  control  many  of  the 
metabolic  mnetions  of  plant  growth, 
either  directly,  or  as  catajy'sts  (cataly'sts 
arc  things  which  encourage  a  reaction). 
Animals  (including  humans)  who  eat 
food  which  is  deficient  in  trace  clcmentsi 
will  become  malnourished.  Tlie  result  is 
ill  health,  or  even  death,  in  extreme 
eases.  These  ill-effi:cts  can  occur  c\'en 
w'hcn  the  diet  is  plentiful,  if  suflSdcntly 
poor  in  nutritional  value. 

Secondly,  whilst  recognising  the 
importance  of  these  major  elements  (N, 
P,  K),  these  fertilisers  are  applied  in 
quantities  which  arc  toxic  to  microbial 


life  in  the  soil.  These  life  forms  arc  tlic 
nanirai'fcrtilisccs  of  the  soil,  and  they*  die 
in  the  sudden  onslauglit  of  chemicals 
which  In  moderate  proportions  feed 
them.  The  old  adage  is:  ‘anything  « 

poisonous,  it’s  just  a  matter  of  quantity’ 

Thirdly,  these  chemical  fertilisers  ate 
liighly  soluble.  This  icnsiu-es  that  the 
applied  mancr  will  rapidly  become 
available  to  feed  the  crop,  and  that  the 
grower-  will  reap  a  quick  return  on 
investment.  It  also  means  that  a  great 
quantity  of  the  ‘fertiliser’  will  not  be 
intercepted  by  the  crop  at  all,  but  will 
end  up  in  w'atcr  supplies  and  finally  in 
the  sea.  Excess  nitrogen  compounds  in 
drinking  water  arc  known  to  be  capable 
of  causing  cancer,  by  forming 
m'trosamincs  upon  ingestion.  Whilst 
low  levels  of  nitrate  arc  beneficial,  hig^ 
lc\'cls  can  be  lethal  to  young  animals, 
including  children.  This  water  has 
probably  taken,  on  average,  twenty  years 
to  filter  through  the  water  table,  and  the 
application  of  chernical  fertifiscr  has 
dramatically  increased  in  die  last  twenty 


yrcars*  being  poisoned  by  our 

iarming  practices^  and  it  will  get  worse. 


Soil  Development 
Techniques 


Our  firet  goal  is  to  make  dccp»  rich, 
enduring  topsoil.  Topsoil  is  the  upper 
layer  of ‘cartli’,  the  living  depth  of  which 
exceeds  2m,  Below  this  we  find 
subsoil,  and  below  that,  maybe  gravel 


resting  on  bedrock.  Topsoil  diifers  from 
tlic  lower  Icx'cls  in  having  abundant  life 
in  the  form  of  worms,  buirow-ing 
creatures,  bacteria  etc.  and  high  humic 
content.  Humus  is  decayed  organic 


matter. 

The  nature  of  the  soil  may  be  afiected 
by  its  type  i.c.  c!ay»  silt,  sand  or  any 
admixture  rhereof  (see  Chapter  6: 
Land.scapc).  Good  topsoil  has  an  open 
structure  trapping  air.  The  layers  should 
changjc  imperceptibly  chn^ugh  the  soil. 
Acid  soils  and  compacted  or  heavily 
tilled  soils  can  fbnn  *pan.s’  -  hard 
layered  surfaces  betsveen  different  strata 
forming  barriers  to  nutrient  and  roor 
penetration.  Ideally,  v-atcr  travels 
througjh  these  materials  both  upwards 
and  downwards.  WTicn  the  topsoil  is 
saturated  with  water  (usually  from 
October  to  April  in  the  northern 
hemisphere)  it  is  travelling  dowmwards 
from  rain  infiltranon.  In  the  drying 
months  of  May  to  September  the 
atmosphere  i.v  drawing  it  up  from  the 
water  table. 
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If  you  re  worried  about  your  soil,  get 
a  professional  soil  analysis  done.  The 
essential  message  here  Ls  that  the  middle 
path  is  the  safe  one.  Mid-range  soils 
(neither  too  acid  nor  too  alkaline)  arc 
healthy  if  they  have  enough  humus  and 
arc  free  from  poisonous  residues.  Thc\' 
will  support  the  greatest  natural  soil  flora 
and  fauna,  and  the  most  productive 
crops.  Follow*  the  strateges  for  soil 
building  and  you  will  have  soils  like  this. 

If  your  soils  are  not  ideal  then  there  arc 
plants  adapted  to  do  well  on  most  soils. 
On  polluted  soils  micro-oiganisms 
assodated  with  alg^c,  and  reed  and  rush 
roots  can  even  break  down 
hydrocirbotis  such  as  petrol  and  diesel 
wastes,  as  well  as  trapping  heav)*  metals. 
They  just  need  the  right  placement  in 
your  system. 

Ikes  arc  excellent  at  sending  dow'n 
roots  deep  into  the  soil,  absorbing  vital 
elements  and  spreading  themia.";  a  mulch 
through  leaf  fell.  Lcafinould  is  initially 
acid,  but  humic  acids  quickly  break 
down,  and  arc  balanced  by  the  high  time 
content  of  dead  leaves.  Therefore  tliej' 
art  great  helpers  in  the  work  of  .soil 
aeatioo.  Tlic growing  tips  of  roots  break 
up  soil  compacrion.  As  witli  many  iiring 
things  there  is  dic*back  during  tlie  life  of 
the  organism  as  w'cU  as  at  its  ultimate 
dcmi.se.  This  means  tliat  dcaying  mots 
leave  nutrients  behind  (and  well-dug 
channels)  for  new  roots  to  follow  on. 
St>mc  herbs  (c.g.  lioRcradisli,  comfrey) 
tool  as  deeply  ais  treo.  Gcaim  imnure 
from  aops  like  these  can  be  cut  and 
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composted,  or- retted  (t.c,  wet  rotted)  to 
make  liquid  imnurcs.  A  simple  method 
is  to  cut  the  l^ves  and  add  them  to  water 
butts  fed  from  roof-caught  rain  water.  A 
comfrej'  liquid  manure  like  this  is  the 
ideal  feed  ibr  potatoes,  beans  ^d 
tomatoes. 

We  have  looked  at  hou'  no-tiliage 
systems  aid  fertility.  On  poor  soil  a 
regime  of  dig^ng  combined  with  soil 
improvement  may  w'ork  over  a  limited 
period,  looking  to  ,a^  fevourablc 
conditions  for  abandoning  digging  tn 
the  near  future.  This  can  be  particularly 
helpful  in  creating  soil  structure  in  heavy 
days  by  incorporating  old  building 
rubble,  plaster  etc.  and  in  making  a 
humic  content  in  very  sandy  soils. 
Applying  seaweed  and  other  useful 
concentrated  nutrients  will  improve 
impoverished  soH. 


People  cal!  tile  soil  mineral  matter, 
but  some  one  hundred  million 
baaciia,  yeasts,  moulds,  diatoms, 
and  other  microbes  live  in  justionc 
gram  of  ordinary  topsoil.  Ear  from 
being  dead  and  inanimate,  the  soil  is 
teeming  with  Hfc.  These  micro¬ 
organisms  do  not  exist  without 
reason.  Each  lives  for  a  purpose, 
struggling,  cooperating,  and  carrying 
on  the  cydes  of  nature 

Masanobu  Fukuoka 


By  learning  good  techniques  for 
mulching,  by  leaving  roots  of  previous 


crops  intact  in  the  soil,  you  will  create, 
not  natural  conditions  (that  would  be 
meadow  or  forest),  but  soils  for  growing 
which  have  natural  health. 

Trace  dements  can  be  added  \n  natural 
ways,  by  spreading  crushed  rock, 
calcified  seaw'ced,  and  seaweed  itsdf.  If 
there  is  no  available  fiicc  harvest  of  these 
additives,  the)'  arc  also  available  in 
prepared  form  from  spedalist  suppliers 
and  w'ell-infbrmcd  nurseries  and  seed 
merchants.  You  do  not  need  to  add 
elements  which  your  soil  already  has  in 
plciitiftil  supply. 

All  these  methods  provide  Ibng-tcrm 
slow  rdcase  of  valuable  nutrients  into 
the  soil,  whilst  also  aiding  structure 
formation.  They  need  only  be  scattered 
on  the  surfecc  for  worms  to  distribute. 
The  work  ofDr  Julius  HcnscI  (published 
in  1894  as  Bread  jwm  Snmes)  indicated 
that  extremely  healthy  and  productive 
plants  were  produced  when  trace 
minerals  were  made  available  to  the  soil 
fmm  crushed  ruck.  In  recent  years  the 
idea  has  gained  prominence  fiwm  the 
W'ork  of  John  Hacnakcr  {The  SurpirnI  of 
Cipilisation)  who  describes  'rcmincral- 
isadon’  as  the  only  way  to  fend  off  a 
threatening  ice  age.  The  availability  of 
caldum  to  the  soil  is  also  important  in 
counteracting  the  effects  of  add  rain, 
and  therefore  local  sources  of  emshed 
dolomite,  g)'psum  and  basalt  arc  worth 
finding.  The  ideal  application  is  glacial 
alluvium,  which  is  present  in  the  silt  in 
some  river  valleys  if  you  don^  happen  to 
live  next  to  a  mddng  glacier. 
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specific  Soil 
Iniprovements 


I  Nitro£fm 

How  do  you  supply  nitrogen  in  an 
oiganic  system?  Tlic  simple  answer  is 
that  you  feed  the  soil,  rather  than  the 
plant,  by  building  and  then  maintain  a 
hi^  organic  content.  Apply  manure, 
and  compost  i(the  latter  usually  only  at 
garden  scale).  Adding  green  matter  to 
the  soil  will  help.  So,  for  instance,  when 
old  pasture  is  ploughed  in  to  make  way 
for  arable  crops,  there  is  the  nitrogen 
yield  of  die  decaying  meadow  in  the  soil . 
At  6rst  green  manua*  causes  the  soil  to 
lose  nitrogen.  As  the  microbial  and 
worm  life  dies  and  decays  in  turn,  the 
nitrogen  becomes  available  to  the  next 
crop. 

Using  green  mamirc  can  be  a  stiate^ 
on  its  own,  but  nature  has  provided  us 
with  some  spcdal  helpers  in  the  effort  to 
rcfertilisc  our  soils  -  plants  which  have 
the  ability  to  concentrate  nitrogen, 
rhere  are  three  types  of  plants  wliich  are 
>mportant  here:  firstly  legumes  (the  pea 
family),  secondly  die  alders  (a  small 
family  of  temperate  climate  trees)  and 
thirdly  ^d)Tiamk  accumulators’  (plants 
which  have  riic  abiliti'^  ro  store  unusually 
hi^  concentrations  of  certain  elements 
in  their  green  matter) . 

The  femily  is  a  largp 

Collection  of  herbaceous  plants,  shrubs 
and  iTces  which  have  in  common  seed 
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of  a  pea  shape,  and  the  abiliti^  to 
^p  nitrogen  from  the  air.  They  do  this 
by  forming  special  nodules  on  their  roots 
composed  of  nitrogen-fixing  baacna. 
Legume  seeds  take  up  70  per  cent  of  the 
plant’s  nitrogen.  So  if  you  gravv  beans, 
pick  the  pods,  and  then  put  back  the 
remaining  green  matter,  some  nitrogen 
will  be  gained.  The  increase  Is  much 
higher  if  the  whole  crop  is  mulched  back 
onto  the  field,  Gintnist  this  with,  for 
instance,  wheat  seed,  which  is  mosdy 
starch  with  very'  little  nitrogen. 

can,  however,  fool  legumes  into 
shedding  their  root  nodules  before 
seeding.  They  do  this  in  reaction  to 
stress.  So,  cut  the  tops  off  the  legumes, 
graze  them  with  stock,  subject  them  to 
shade  or  drought  and  they’ll 
immediately  release  nodules  into  the  soil 
w'hcrc  dicjf  will  decay,  leaving  nitrogen- 
rich  compounds.  Minimum  dllagp 
systems  require  crop  wastes  to  be 
returned  to  the  soil. 

Legumes  will  only  fix  nitrpgicn  if  the 
correct  rhizobia  (special  bactena)  ant 
pnescot  in  die  soil.  Many  areas  will  have 
high  rhizobial  level.  Wild  legumes  will 
likely  indicate  their  presence.  You  can, 
however,  ‘inoculate’  the  soil  with  sprat’s 
containing  generic  (unspccralised) 
rhizobia,  or  buy  inoculated  seed.  It  is 
particularly  important  widi  chjvcr  to 
have  the  conra  rhizobium.  so  if 
planting  foreign  clover  seed  you  will 
need  the  fixreign  rhizobia  to 'be  added. 

The  alder  family  lias  a  simitar  abtlify  tc 
fix  iiitrogcn  fixim  the  # 
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root  nodules  in  conjunction  with  the 
ftingus  Ascomycete  Jhmkta,  Td  make  this 
nitrogen  available  it  Is  pojsiblc  to  grow 
the  alders  with  other  plants.  Alders  like 
wet  ground.,  but  will  siahd  other 
conditions.  There  may  be  small  benefit 
from  this  form  of  cropping.  Better  cflect 
will  be  had  from  cutting  and  mulching 
the  leaf  matter,  wiiich  will  bring  extra 
nitrogen  to  the  soil.  Alders  and  some 
legumes  can  be  fed  as  leaf  hay  to  stock, 
giving  them  direct  high  protein  feeds. 
The  milk  vetches  are  so  called  because  of 
their  ability  to  increase  milk  yields  in 
stock,  notably  goats. 

‘Dynamic  accumulator’  is  the  title 
given  to  plants  which  can  gatlicr 
relatively  higli  chemical  concentrations 
to  themselves.  The  queen  of  the  pack  is 
comfir)',  which  is  notable  for  its  rich 
assembly  of  vital  minc^.  Such  plants 
have  a  special  ability  to  collect  and  store 
these  substances.  The  presence  of 
hyperaccumulating  plants  has  been 
successhilly  used  to  prospect  for  copper, 
selenium  and  nickel.  To  release  nutrients 
fiom  these  plants,  cur  the  green  leaves 
and  lay  them  on  the  ^und  as  a  mulch, 
or  let  the  dead  leaves  lie  when  thty  fell 
in  autumn. 

2  Potassium 


Thi-s  mineral  is  available  trom  wood  ash, 
leaf  material  and  bonemcal.  Spread  it  on 
the  .surface  or  in  compost  heaps, 
avoiding  too  much  W'et  ash  vvhich  w'ill 
retard  decomposition  of  compost.  Ash  is 


best  stored  in  a  watertight  bin  tover  the 
winter  and  applied  after  the  start  of  the 
growing  season  to  avoid  premature 
leaching  away  of  the  good  stuff  in  winter 
rains. 

Tlic  following  accumulate  potasium: 
bracken,  carrot  leaves,  chamomile, 
chickweed,  chicory,  coltsfoot,  comfrey, 
dandelion,  doclcs,  fennel,  mints, 
mullein,  nettles,  oak  bark,  plantains, 
sowthistle,  tansy,  creeping  tliistle, 
vetches,  watercress  and  yarrow.  Chicory, 
chickweed,  comfrey,  dandelion,  and 
yarrow  would  make  an  animal  fodder 
bed  which  wras  prolific  in  damaged  soils. 
Docks  and  vetches  would  be  good 
rchabilitators  against  compaction  and 
nitrogen  deficiency.  Beware  the 
difficulty  of  getting  rid  of  docks, 
dandelion-s  and  comfrey  once  planted. 


3  Phosphorus 


Bones,  and  guano  (birei  manure)  are  the 
best  sources.  Fish  bones  are  particularly 


rich  in  phosphorus.  Superphosphate  is 
rock  phosphorus  combined  with  lime 
(to  make  the  phosphom.s  available)  and 
if  you  have  local  rock  which  bears 
phosphates,  crushed  rock  could  be  a 
source  for  vou.  Bracken  (which  can  be 

4 


applied  as  ash),  buckwheat,  cant\vay, 
chamomile,  cluckwTcd.  clovers,  dande¬ 
lion,  docks,  girlie,  lupin, 
meadowsweet,  mustards. 


savoury,  sorrel,  vetches,  watercress  and 
yarmw*  arc  ail  good  accumularors  of 


phosphorus. 
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These  arc  ideal  oppominities  for 
niuldplc  function  design.  Many  of  these 
coincide  with  nitrogen  Bxers  and 
accumulators,  and  many  arc  edible  salad 
plants.  The  sowing  of  an  edible  lawn  (sec 
Chapter  10:  Wilderness)  on  previously 

cultivated  land  needing  phosphorus  will 
flve  soil  conditioning  and  a  food  crop 
simultaneously.  The  lawn  could  be 
mown  and  the  cuttings  left  to  lie  as  a 
mulch  in  the  growing  season. 

4  Calcium 

(^cium  is  generally  applied  to  sweeten 
soil  which  is  becoming  acid.  It  is  good 
at  deterring  club  root,  where  it  is 
generally  applied  as  lime.  Calcified 
seaweed  bring?  lime  with  a  good  supply 
of  trace  elements.  Crushed  rocks  are 
already  mentioned  above.  Note  that 
some  plants  arc  lime-hating  so  do  not 
apply  it  indiscriminately j  this  is  a  bad 
idea  In  any  ca.se  as  it  upsets  the 
availability  of  other  elements  to  plants. 

5  NLagmsium 

This  is  best  applied  a.s  ground  Dolomite, 
where  calcium  Ls  present  to  balance  the 
magnesium  and  make  it  available. 

6  Sulphur 

Sulphur  is  used  principally  to  adjust  soiU 
towards  greater  acidity.  This  tends  to  be 
more  of  a  problem  in  add  regions.  It  is 
present  in  coal  soot  and  volcanic  ash. 


7  Tmee  elements 

Use  seaweed  or  seaweed  products  as 
detailed  above. 


Compost 

Mulching  is  an  effective  wav  of 
composting  at  the  point  of  usage,  but 
compost  heaps  can  be  a  good  way  of 
converting  material  which  is  not  easily 
mulched,  such  as  kitchen  waste  and  turf. 
A  compost  heap  is,  m  effect,  a  slow'  fire. 
The  whole  object  is  to  achieve  a  chemical 
balance  and  good  moisture  content  so 
chat  the  completed  heap  will  rise  in 
tanperamie,  converting  the  contents  to 
rich  humus  and  killing  annual  weed 
seeds  in  one  tell  swoop.  Tlic  gear 
authorit)'  on  compost  heaps  was 
Lawrcnce  Hills,  and  any  ^dener  should 
poss^  a  copy  of  O^tk  Gankninff. 

Layer  compost  material  so  that  the  air 
can  get  through  die  heap,  and  see  there 
is  a  reasonable  mixture  of  nicnogcn-iich 
material  as  w'cU  as  woody  or  stemmy 
matter.  Once  given  a  good  soaking  the 
heap  should  be  covered  to  crap  moisrurc 
and  heat.  In  .summer  the  heap  will  be 
‘cooked’  in  a  couple  of  months.  In 
\vintcr  six  months  may  be  needed.  A 
compost  heap  which  has  w'orked  well 
will  have  traces  of  grc>'-w'hitc  ash  w'bcrc 
die  hear  has  reduced  vcgictablc  matter. 
.Any  matter  not  sufficiently  composted 
can  be  put  in  the  naxt  lieap. 

There  arc  compost  luntbkrx  made 
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from  rotating  barrels  which  arc  a  great 
idea  for  the  small  dty  garden,  where 
space  is  limited,  and  make  it  possible  to 
sit  in  your  garden  without  fruit  flics 
cvcrvTvhcrc. 

Manure 

Dificrcnt  animal  and  bird  manures 
contain  diflfcrent  balances  and  strengths 
of  various  essential  elements.  I  tbclicve 
the  importance  of  manurc»is  more  in  its 
ability  to  foster  canh worms,  and  I  apply 
manure  to  feed  soil  life,  which  in  turn 
^viIl  feed  the  soil .  Manure  should  be  w’cll 
rotted  before  being  applied  to  the  soil, 
in  w'hich  ease  it  will  normally  contain 
many  wrorms  and  worm  eases,  as  well 
as  ideal  feed  sruif  for  the  existing 
population. 

Some  contend  that  manure  is  too 
concentrated  an  intervention  for  oarural' 
ecosystems,  and  prefer  to  use  vegetative 
matter  directly  or  mix  their  manure  into 
compost  heaps.  I’crhaps  the  real  role  of 
interventions  like  these  Is  in  building  a 
living  soil,  w'hich,  w'hcn  it  reaches  a 
certain  level  of  structure,  nutrient 
content  and  species  population,  will 
become  sell-maintaining,  requiring  no 
further  additions.  For  frrmcis  (have  you 
ever  tried  to  compost  for  150  acres?) 
manure  is  the  semiblc  application,  even 
more  sensible  if  tlic  animals  deposit  it 
whilst  ranging.  The  Rothamstcad  wheat 
trials,  run  in  the  UK  since  the  1840s, 
show’  rJiat  manure  is  a  mai^nally  more 


cfrcctivc  fertiliser  in  conventional  yield  ' 
terms  tlian  the  artificial  fertilisers  in  the 
companion  plot. 

It  used  to  be  a  requirement  that  straw, 
hay  and  manure  stay  on  the  ferm  of 
ori^n.  This  ensured  thatLall  ferms  had 
^od  supplies  of  natural  fertility,  and  | 
encoura^d  the  beneficial  cfiects  of  u 

mixed  forming  (i.c.  arable  and  stock).  | 

Worm  Culture  I 

I 

Many  companies  have  sprung  up  in  tlic  I 
last  few  years  prmnding  starter  packs  for  ' 
‘worm  composting’,  on  both  form  and 
garden  scales.  The  worms  create 
compost  flora  heaps  of  organic  matter, 
including  kitchen  scraps,  crop  residues, 
manure,  green  manure  and  any  other 
items  as  bizarre  as  you  are  prepared  to  be 
adventurous.  Research  at  the  Open 

University  has  shown  that  paper  and  , 

brewer’s  yeast  g^ves  wonderful  results  at 
steady  warm  temperatures.  If  you  fix! 
tliis  kind  of  diet  is  a  bit  like  using  dope 
to  win  the  Olympics  then  there’s  still 
hair  firom  your  local  barber’s  shop, 
chipped  bark  and  other  stemmy  material 
and  all  the  old  wrasic  organics  from  the 
finic  and  veg.  shop  on  the  comer,  dovsu  ^ 
to  human  excrement! 

Each  material  is  applied  to  the  top  of  I 
the  worm  nursery  contents,  allowing  the 
worms  to  live  naturally  by  feeding  at  the 
surfoce.  In  time  all  will  be  reduced  to 
thick  brtiwn  crumbly  humus.  When 

4 

applied  ro  the  sr>ii,  a  ricli  feed  is  being 
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Jean  Pain  invented  a  technique  for 
chipping  and  fermenting  green 
woody  material  for  heat 
ptoduerion  firom  which  the  end 
product  is  rich  hbrous  soil  foddec, 
ideal  for  mulching.  You  need 
adequate  supplies  of  trcc/shrub 
material  and  space  to  construct  the 
heap.  Mechanical  chipping  equip¬ 
ment  is  esscnrial.  The  chipped 
material  is  soaked  and  piled  in 
heaps  which  release  heat  slowly  for 
long  periods,  sufficient  to  heat 
greenhouses,  or  even  produce  hot 
w'accr  for  domestic  purposes. 
Working  mostly  in  arid  areas  of 
France,  he  developed  .a  system 
which  has  great  potential  through¬ 
out  the  temperate  world.  (See  the 
booklist.) 


f  ' 


added  with  Iols  of  fixe  new  soil  digsers. 
Sufficient  of  the  previous  batch  is  kept-to 
inoculate  the  next  with  worms.  Thtre  is 
no  wast^  in  this  technique. 

Extending  Fertility 

The  pattern  of  fcrrilir)'  can  be  applied  to 
any  enterprise:  the  future  sales  of  a 
business,  the  success  of  a  club,  the 
energy'  efficiency  of  a  building,  arc  all 
maximised,  not  by  attention  to  the  end 
result,  but  by  ensuring  that  the'structurc 
from  which  that  springs  is  dc\xlopcd  in 
a  sclTregcncradng  way. 

If  this  book  inspires  you  to  create  your 
own  Pcrmaculture,  or  helps  you  add 
dimensions  co  the  one  you  already 
enjoy,  there  will  be  nothing  more 
important  for  you  to  do  than  increase 
the  fertiiity  of  your  community.  The  soil 
is  a  ^x>d  place  to  start. 
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18  WATER  ••i 

1 

Since  living  processes  depend  water,  a  good  understanding  of  its  action 
in  the  landscape  is  a  requirement  for  any  healthy  land  use. 


Where’s  All  the  Water?.  probably  the  highest  it  has  ever  been.  We 

cannot  sustain  this  profligate  attitude. 

How  inappropriate  to  call  this  planet  The  fiagility  of  the  world's  water  cycle 
Earth,  when  it  is  clearly  Ocean.  is  shown  in  the  figurcstabovc, 

Arthur  C  Clarke  The  oceans  of  the  world  hold  about 

3.5  per  cent  of  salts  in  solution,  and  so 
Water  is  the  most  important  resource  in  arc  largely  unusable.  WatcT with  under  1 

the  management'of  the  human  enwon-  per  cent  salts  in  solution  is  dassifled  as 

mem.  Yet  in  Britain  we  have  regarded  brackish.  It  can  be  used  for  irrigjirion  if 

water  as  something  of  a  hiiisancc  diluted  with  less  salty  water,  but  in  time 

throughout  recent  history.  We  arc  the  salts  build  up  and  ruin  the  soil, 

notoriously  damning  of  ouf  ‘wet*  Three-quarters  of  the  world's  flesh  water 

climate,  and  our  major  attention  to  this  supply  sits  frozen  in  Grccnl^d  and 

lifc-gi\Tng  substance  seems  to  have  been  Antarctica.  Fresh  water  in  lakes,  rivers 

how  to  get  rid  of  it.  World  industrial  and  and  knowm  underground  reserves,  iil 

domestic  per  capib  consumprion  is  other  words  the  water  available  for 

Sea  &  Ocrans  97.2  % 

Ice  Sheets/Gladers  2. 1 5  % 

Groundwater  0.62  % 

Freshwater  lakes  0.009  % 

Inland  seas,  salt  lakes  0.008  % 

Soil  water  0.005  % 

Atmosphere  0.001  % 

Streams  0.000  ( % 
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j^ijixian  cansumption,  amounts  to  about 
0.05  p«ir  cent  of  aU  the  water  on  Earth. 
This  tiny  proportion  is  actually 
quantified  at  500,000  cubic  kilometres, 
or  125  million  litres  for  even*  one  us. 
However,  most  of  this  needs  cleansing 
before  it  is  drinkable.  Also,  it  is  not 
evenly  spread  out  where  the  people  are 

concentrated. 

The  atmosphere  is  surprisingly  dry.  If 
all  the  water  in  the  air  fell  as  rain  cvenlv 

***  -i 

over  the  planet’s  sur&cc,  it  would  only 
amount  to  15mm  of  rainfiill.  The  water 
stored  in  the  planet’s  biomass  is  a  tiny 
proportion  of  the  whole,  but  is  the  vital 
me^um  which  makes  life  on  Earth 
possible  in  its  present  forms. 

What  Water  Does 

In  the  USA  present  average  usage  of 
water  is  around  400  litres  per  person  per 
day,  and  80  per  cent  of  that  is  used  for 
waste  disposal.  In  other  words,  massive- 
effort  is  used  to  cleanse  fresh  water,  only 
to  repollutc  four-fifths  of  it.  Present 
trcnd.s  show  usage  of  as  much  as  600 
litres  per  person  per  day  by  2000  AD. 
Population  is  growing,  usage  per  licad  is 
increasing,  and  industrial  and  domestic 
waste  needing  di.sposal  is  increasing. 
Major  does  are  finding  it  hard  to  match 
supply  to  demand.  Los  Angjclcs  draws 
Water  from  up  to  three  hundred 
kilometres  asvay.  Over-harvesting  of 
vmdcrgtound  water  leads  to  aquifer 
collapse  anci  the  ^a^ng  of  water  tables. 


preventing  further  usa^.  In  dry  summer 
weather,  pamally-trcatcd  sewage  effluent 
forms  25  per  cent  of  the  water  in 

the  Thames  (England),  or  a  dilution 
of  only  3:1. 

Half  of  water  u.sage  in  the  developed 
w'orld  is  for  industrial  proccs-scs. 
Between  a  third  and  two-fifths  is  for 
agnculniral  purposes,  and  only  a  tenth, 
or  a  little  over,  is  used  in  munidpal  and 
domestic  situations.  Irrigation  has  been 
shown  to  increase  crop  yields  in  half  the 
growing  seasons  tested  in  most  of 
England.  In  the  drier  localities  the  figure 
is  nearer  nine  out  of  ten.  So  agricultural 
usage  can  be  justified  by  increased  crop 
weights,  yet  water  supplies  arc  already 
ses'crcly  stretched. 

In  living  oiganisms  water  assumes 
difiding  vital  forms.  Its  main  function  in 
laigc  multi-cellular  otganbms  (like  us)  is 
to  transport  nutrients  and  waste 
products  around.  Many  orgamc 
processes  have  to  take  place  in  a  watery 
em’lronmcnt.  Evaporation  of  water 
from  surface  cells  is  a  mechanism  wftcre- 
by  living  forms  can  cool  thcm^lvcs. 
Many  organisms  have  intricate  .sv'stcras 
for  conserving  their  moisture  content. 


M.  the  rivers  run  into  the  sea,  yet  the 
sea  is  never  full;  unro  the  place  from 
whence  the  rivers  come  thither  they 

return  again. 

The  Bible  Ucdesiasics  1:7 


36  The  hydrological  cycle 


The  ceaseless  flow  of  water  around  the 
globe  is  known  as  the  hydiblogicai  cycle. 
E\'aporaaon  occurs  when  water 
v’aporises  hom  the  sea  and  the  land. 
Precipitation  is  the  main  way  in  which 
this  urater  irtum.s  from  the  atmosphere 
to  the  Earth’s  sur&cc.  Rain&il  on  latge 
landmasscs  is  90  per  cent  derived  from 
the  sea.  Technically  speaking.,  we  should 
also  consider  sublimation.  This  b  W'herc 
ice  turns  straight  to  water  vapour; 
without  passing  through  a  liquid  stage. 
We  see  thb  when  sunlight  ‘bums  off  a 
frost’.  Another  source  of  atmospheric 
water  b  transpiration,  Thb  b  the  process 
b)'  svhich  plants  release  water  vapour 
from  their  leaf  pores. 

Water  condenses  from  s'apour  to 
liquid^  usually  lu;  dew.  Fnrsr  b  solid 
deposition.  Precipitation  (rain,  snow, 
hail)  is  how  the  maiority  of  atmospheric 
water  rctunw  to  the  land  and  sea.  About 


a  third  more  water  b  precipitated  on  land 
than  cN'aporates  or  bganspircd  from  it. 
The  difference  is  the  amount  of  water 
which  runs  back  from  the  land  to  the  sea 
through  rivers  and  glaciers,  and  that 
which  traveb  through  infilemtion  into 
the  soil  and  then  Hows  back  out  to  .sea 
underground.  The  q^clc  b  relatively 
constant. 

At  each  stage  of  evapdiadon  and 
condensation,  the  water  leaves  behind 
impurities,  .so  evaporated  sea  vatcr  is 
fresh  water.  The  salts  are  left  behind  in 
the  sea. 

Capturing  It 

Water  enters  a  manag'd  s\«tem  in  a 
number  of ways.  Prudpiiation,condcns- 
ation  and  deposition  are  aficctcd  by  the 
liveathcr,  the  n.iturc  of  ground  surface, 
and  miaocUmaces.  Thus  extensive  cvcf' 


gnrcn  forests  offer  vastly  more  surfece 
ajta  for  condensing  maritime  fo^  than 
bare  hillsides.  Corrugated  iron  roofe  arc 
ideal  surfeccs  for  making  condensation 
collection  points  because  of  their  large 
surface  area  and  rapid  cooling  properties. 

There  arc  also  ^und  flows  on  the 
surface  (streams  and  rivers)  and  under¬ 
ground,  such  as  the  streams  which  cat 
away  below  chalk  landscapes.  Ground- 
wacer  is  also  moving  throu^i  saturated 
bedrock  or  cracks  in  the  subsurfece 
below  our  fcet* 

Soil  holds  moving  water  and  growing 
planes  and  trees  store  it-  Plants  and  trees 
extract  and  pump  water  from  the  soil 
and  rock  below,  converting  it  into  plant 


— - - WATER 

within  our  managed  cnviionmcnr.  This 
means  being  aware  of  water  qualitj*  at 
^ch  stage  as  it  passes  through. 
Appropnatc  water  usage  means  taking 
water  of  only  sufficient  quality  to  meet 
the  present  need.  Why  flush  the  toUct 
wth  tap  water  when  useS^hing  water 
is  quite  good  enough?  Why  use  four 
gallons  of  water  to  flush  away  half  a  pint 
of  pee  in  the  first  place? 

And  why  throw  titter  away  because  we 
have  used  it  once?  Why  not  construct 
biolo^cal  systems  of  management  w^hich 
cleanse  eflauent  water,  and  return  it 
higher  up  the  system  for  another  trip 
round  the  cycle? 


cell  matter,  and  transpiring  it  into  the 
atmosphere.  Plants  also  mtcrcept  rain¬ 
fall,  and  trees  absorb  s^nificant  amounts 
of  rhrou^iflow  before  it  reaches  the 
ground. 

These  sources  can  all  be  capped,  and 
we  can  construct  reservoirs  of  our  own. 
Dams,  loufr  and  roadways  have  already 
been  considered  as  collcctore.  We  can 
also  manage  the  existing  landscape  in 
ways  which  wall  encourage  the  water  to 
infiltrate.  Planting  more  trees  reduces 
run-ofif,  and  intercepts  more  of  the 
available  atmospheric  water  vapour. 
Building  deep  soils  with  high  humic 
content  creates  ground  rcsen'oirs. 

Using  It 


Recycling  It 

In  nature  water  runs  through  rocks,  uses 
the  web  of  life  in  the  soil,  has  specific j 
creatures  which  cleanse  water,  uses  ^ 
evaporation,  and  ha.s  wetlands  to  help. 
In  each  of  these  processes  particles  arc 
filtered  from  the  water  and  chemical 
changes  take  place  which  return  the 
water  to  a  clean  usable  form.  As  anyone 
who  has  drunk  distilled  water  will  know, 
pure  water  is  unpalatable.  Water  that  is 
&x>d  for  human  usage  has  a  balanced 
mineral  content. 

We  can  create  processes  wiiich  mimic 
these  natural  cleansing  actions.  Bain- 
water  collected  fiom  roois  is  stored  in. 
water  bum.  A  lirclc  crushed  limesti>nc  in 


We  need  to  use  the  water  vve  hav'c  as  the  bottom  counteracts  the  natu^ 
effectively  as  we  can  while  it  reniams  acidity  of  rainwater,  and  lieip.s  keep  e 
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\v:accr  pure.  Outflow  through  gravel  beds 
or  Alters  made  of  charcoal  is  a  naruni 
w'ay  of  precipitating  particulate 
impuntics,  and  adding  a'  little  mineral' 
content.  Evaporation  can  be  used  with 
solar  stills  -  sun  powered  water  cleans¬ 
ing,  The  most  promising  process  is  the 
wetland  approach^  covered  below. 


Sanitation 

Water  cleanses  out  domestic  and 
industrial  waste  ver}’  cftccrivcly.  Water  is 
plcntiliil^  cas)^  to  transpqrr  and,  in 
diluting  waste  products,  it  makes  it 
much  easier  to  dispose  of  them.  What  is 
not  so  desirable  is  the  way  in  which  we 
use  water  to  carry  our  the  cleansing 
function,  and  then  happily  watch  it  all 
glub  down  the  drain  as  if  the  problem 
ended  there. 

Often  the  ‘flushing’  syndrome  has 
simply  been  used  to  transport  the 
problem  ciscw'hcrc.  There  arc  few  major 
rivets  in  Europe  where  a  sensible  person 
would  dare  swim  diesc  days.  'ITicsc  water 
courses  arc  foul  with  effluent  from  the 
drains  of  homes  arid  factories.  Clean 
water  is  made,  it  doesn’t  just  come  out 
of  the  tap. 

We  need  water  fi)r  washing  which  is 
suflicientlv  dean,  but  needn’t  be  the 
same  standard  as  water  ft)r  drinking. 
Homes  which  have  cold  warer  tanks 
accumulate  verj’  undesinablc  pollution. 
Anyone  who  has  ever  investigated  a 
water  tank  in  a  loft  W'ill  have  been 


appalled  at  the  rubbish  w'hich  collects  in 
the  bottom.  Plumbers  will  confirm  that 
this  material  can  be  actually  ciin^sive  - 
definitely  not  water  for  drinking!  ‘Clean’ 
water  Is  a  relative  concept. 

lb  reduce  domestic  ivater  consump¬ 
tion,  use  -show'cis  in  preference  to  baths, 
compost  rather  than  flash  toilets,  and 
wash  less  often  or  using  less  water. 

To  keep  water  in  main,s  supplies  at 
desirable  qualic)',  most  water  authorities 
now  add  various  chemicals.  Addity  and 
alkalinity  arc  controlled  by  adding 
substances  like  .sulphuric  acid.  CiilQrine 
is  used  as  a  disinfectant,  because  it  is 
soluble,  and  does  not  change  its 
composition  in  rhe  pipes.  It  is  also  a 
poison.  Yet  it  is  effective  in  combating 
bacterial  growths.  Where  do  you  draw 
the  line  as  to  w'hat  is  .sanitary'  and  what 
isn’t?  The  more  we  take  responsibility  for 
our  own  supplies  and  cftlucril,  the 
better. 


Water  in  a  system  runs  dow-nhill, 

however  coaservative  of  usage  we  arc. 

Pumping  it  back  uphill  is  aiioihcr  part  of 

♦ 

recycling.  We  looked  at  ram  pumps  in 

Chapter  12  (cncig)')  -  pumps  which  use 

the  force  of  flowing  vs'atcr  to  raise  a 

pmportion  of  the  flow,  rherc  are  ako 

wind-driven  water  pumps.  Drauglu 

animals  have  been  used  to  pt>wcr  pumps 

over  many  centuries.  Tlicrc  arc  akti 

* 

x’arious  hand  pumps  available 
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1  Settling  tank 

2  Reed  bed  I  (Phragmftes  spp,) 

3  Reed  bed  2  (Phrogmites,  Iris  spp, 
Sc^joenopiectus) 

4  Settling  junction 

5  Reed  beds  3  (ffis.  Acorus.  Car&t, 
Spargonium) 

6  Rsh  tank  (lypha  spp) 

7  Sludge  holding  tank 

8  Sludge  reed  bed  I  (Phragmites) 

9  Sludge  bed  (/m,  Typho) 


Reed  Beds 

The  plants  which  do  well  in  wetland 
environments  (willows^  alders,  needs, 
irises  and  rushes,  for  example)  ail  have 
root  s)'stcms  which  can  survive  in 
anaerobic  condirions  -  sicuarioas  where 
thqr  arc  stan'cd  of  oxv'gcn.  Thq'  do  so 
by  association  with  bacteria  and 
microbes  vvhich  like  tliosc  conditions. 
We  have  similar  creatures  working  away 
m  our  guts  helping  us  digest  itxjd. 

These  microbes  have  the  capacity  to 
digest  and  break  down  substances  which 
fixygeji-loving  lifofbnvis  lint!  toxic. 


WATER 

However,  given  a  plentiful  diet  of  rich 
avaUablc  food  they  will  pass  the  toxins 
y.  The  secret  in  removing  such  waste 
rough  systems  is  to  make  sure 

that  the  root  structures  have  to  ‘eat’  the 
toxins,  because  there  arc  no  alternatives, 
^is  means  careful  separation  of  cfSucnt 
into  levels  of  toxicity.  If  we  dump  heavy 
metals  into  the  sewage  system  it  will  be 
^culi  to  retrieve  them.  If  sew-age  and 
industrial  output  arc  separated,  then  all 
will  be  well.  Rainwater  should  also  be 
kept  separate  brom  sewage,  so  as  not  to 

flood  the  beds  and  min  their  capacity  to 
cope. 

Biological  cleansing  is  best  done  in 
stags  -  effluent  entcis  a  bed  where 
solids  arc  removed,  and  liquids  partially 
cleansed.  Liquid  outflow’  is  treated  in  a 
sccondarj'  lagoon.  A  third  stage  clein'; 
the  W'atcr  so  that  it  is  adequate  for  flsh 
stocks,  and  the  outflow’  from  that  will  be 
of  usable  qualitv-.  Running  througb 

*  I 
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The  Camphill  Tru.st  is  a  series  of  ’ 
communities  interring  people 
with  mental  disabilities  with  able 
people  in  meaningful  work.  Their 
community  in  Glouccstcisliire 
ircYcIcs  all  its  own  sewagp  and 

If 

warci'  wastes  through  a  series  of 
enchanting  water  gardens  designed 
by  Uwc  Burke,  who  is  now  teach¬ 
ing  and  designing  such  systenw 
foil-time  -  a  great  exampie  of 
turning  ILibilirics  into  assets. 
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waterfeiLs  ft>r  aeration  completes  the 
process.  There  ^  a  grooving  number  of 
skilled  practitioncis  who  can  help 
icommuniiics  cstabUsh’  biological  water 
cleansing  ’s\'srcms  which  arc  safe,  and 
give  really  dean  water  output  -  for  more 
so,  in  feet,  than  that  from  present 
munidpal  systems. 

I 

Sacred  Water 

Such  is  the  lifc-^ving  quality  of  water 
that  it  has  often  assumed  a  sacred  quality 
in  past  cultures.  Europe  is  dotted  with 
‘Holy  Wdls’  w'hidi  were  revered  for 

m 

their  properties.  Some  were  thought  to 
heal  people  of  diseases,  or  to  have  patron 


saints  who  restored  sight  to  the  blind. 
Where  high  mineral  content  afiects  the 
water  there  may  indeed  be  hcalth'gving 
properties,  and  given  the  popularity  of 
bottled  spring  water,  many  present-day 
folk  agree. 

The  former  respect  for,sourccs  of  pure 
dean  water  rightly  recognised  that 
without  these,  there  was  simply  no 
possibility  of  life.  Millions  have  died  in 
Africa  and  Asia  this  century  as  water  has 
given  out.  That  we  live  in'cool  climates 
docs  not  mean  that  we  arc  free  of  ever 
returning  to  die  situation  in  which  good 
water  is  rare.  Our  own  w'atcr  courses  arc 
telling  us  the  dangers,  Perhaps  it  is  rime 
to  restore  the  .sanctity  ofwater,  before  we 
forget. 


“0  . 
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Permaculture  works  by  managing  resources  systematically.  The  concepts 
and  techniques  in  this  book  have  been  Introduced  to  show  a  scale  of 
priorities,  and  to  encourage  you  that  it  is  a  way  of  thinking  which  is 
available  to  guide  the  actions  of  any  person.  Using  Permaculture  is  a  vwiy 
of  taking  personal  responsibility  for  greening  the  planet. 


Design  Sequence 

Ultimately,  Permaculture  is  a  tvay  of 
designing*  Tliat’s  just  a  word  that  means 
consciously  choosing  where  you  put 
things.  You  can  use  tlicse  methods  when 
working  with  others,  or  equally  well. 
Just  to  make  your  own  life  easier.  Here 
is  a  useful  sequence  for  designing 
anything. 


I  Assess  the  Boundaries 

A  derailed  examination  of  the  perimeter 
ret'cals  unused  resources*  It  tells  you 
how  often  the  people  that  :fer  out 
from  the  centre,  whilst  gjnng  a  ^xxl 
idea  of  o^Trall  scale.  It  highlights 
limitations  as  to  what  can  be  done  with 
the  centre  when  the  boundary  is  poorly 
maintained  in  some  way.  Don’t  judge, 
just  obscrs’c. 


2  Record  Resources 

Examine  the  whole  in  detail,  noting  all 
resources,  and  how  energy  flows 
throu^  the  sy^em.  At  this  stage  learn 
how'  the  physical  layout  of  the  site  or 
system  aficcts  its  pccformancc.  What 
financial  and  skills  resources  are  thcre^ 

Do  the  users  of  the  system  have  ‘sacred 

# 

sites’?  What  can  you  observ-c  about  how 
people  and  an'unals  move  about  and  usc: 
the  area?  Maps  art  handy  at  this  stage.  | 

7 

3  ExafniM  and  Evaluate  ^ 

What  nedds  and  outputs  do  all  tire  parts 
of  the  system  have?  How  well  do  they 
intcraCT  together?  Arc  there  v^-aswd 
ttsourccs,  or  conspicuous  sbonages? 

4  Design 

Now  there  is  sufficient  infiirroanoli  to 
think  about  placing  things  differently. 
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What  can  be  done  with  the  assets 

available  to  increase  yield? 

* 

5  Impkfnmtdtion 

Make  sure  that  what  Ls  suggested  can 
realistically  be  done.  Who’s  gping  to  do 
the  work,  have  they  the  ncccssarj'  time, 
skills,  tools  and  money  to  do  it  all? 


6  Mainteftame 

An  average  design  will  have  20  p^cr  cent 
labour  brcaldng  new  creative  ground  and 
80  per  cent  labour  ded  up  in  keeping 
things  going,  A  gpod  dcsi^  will  neveese 
the  flow,  reducing  maintenance  co  20 
per  cent,  and  freeing  80  per  cent  of  the 
available  labour  rime  for  creative 
imp»rovcmcnt.  How^  much  maintenance 
is  required,  who’s  going,  to  do*  it,  and 
have  they  gpt  the  nccessar)'  resources? 


Design  Checklist 

If  a  designer  is  responsible  .  .  it  is  no 

good  him  stating  afterwards  that  he 

was  ^en  the  wrong  infomiarion. 

Part  of  his  job  Is  to  query  any 

conditions  about  which  he  has  the 

slightest  suspicions,  even  if  they  arc 

outside  the  area  of  his  expertise- 

Gofdon  L  Clegg 
The  Selmim  cf  Det^ 


H  i 


Here’s  a  usefoJ  checklist  to  make  sure 

^riling  is  forgotten. 

•  Who  are  we  designing  for? 

■  What  are  their  unmet  needs? 

•  What  resources  do  they  have? 

•  Wha^utputs  arc  they  not  usin^' 

•  What  are  the  limiLs  of  the  site? 

•  Have  we  a  map? 

•  Do  we  know  compass  direcrions, 
contour  shapes,  and  heights? 

•  Do  we  have  weather  records? 

•  What  docs  the  sun  do  in  relation  tq 
the  site  across  the  seasoriS?  ■ 

•  What  docs  the  wind  do  here? 

•  How  much  docs  it  rain  or  snow,  and 
when? 

•  Is  there  firost  and  fog  on  this  site? 

•  Who  is  responsible  for  maintaining 
boundaries? 

•  Do  the  users  own  the  site,  rent  it,  or 
borrow  it? 

•  What  rights  of  way  arc  there? 

•  Is  acce^  adequate? 

•  How  does  the  site  affect  nei^bouis 
and  vice  versa? 

•  Where  is  tlic  nearest  village  or  towm? 

•  Arc  the  shops  nearby,  and  if  nor  how 
can  we  get  stores  when  needed? 

•  What  buildings  arc*  there? 

•  Do  they  serve  the  purposes  needed, 
and  can  they  be  changed  tf  nori 

•  How  can  they  be  made  more  encr^ 
effidcht? 

•  Can  the  system  be  made  more 
effidcni  by  moving  jobs  about? 

•  Wl’iat  cnergj'  sources  arc  there? 
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«  Can  more  renewable  energy  be 
hamesaed  here? 

•  Whar  transport  system  is  used? 

•  Is  it  adequate?  Could  a  ‘softer’  system 
be  used? 

•  What  water  is  there  on  the  site? 

•  it  be  made  to  cycle  further  to 
yield  more? 

•  Is  water  of  adequate  quality  on 
entering  and  leaving  the  s^tem? 

•  How  can  its  quantity  or  quality  be 
improved? 

•  Whar  crops  arc  grown  on  the  site? 

•  What  is  the  soil  type? 

•  What  is  the  underlying  geology? 

•  What  is  the  condition  of  the  soil? 

•  What  species  do  well  on  this  site? 

•  What  others  might  yield  more  or 
offix  more  variety? 

•  Is  there  gpod  stacking  of  yields? 

•  How  diverse  arc- they? 

•  What  stock  Ls  there  here,  and  is  it  the 
best  mixture  of  breeds  for  the  site? 


rw  WRE  WEVE  TttRQOTTtN 
TD  OUH^LVe?r 
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Can  maintenance  of  crops  be 
reduced? 

•  What  craft  skills  arc  used  here? 

If  more  arc  needed,  arc  they  available 

locally? 

Arc  tools  adequate  for  the  job? 

•  Is  training  needed  to  enable  the 
people  to  have  more  control* 

•  What  materials  arc  imported  to  the 
site? 

•  Could  they,  or  substitutes,  be  pro¬ 
vided  from  the  site? 

•  What  products  arc  exported  fr^  the 
site? 

•  Do  they  bring'thc  best  return  they 
could? 


•  Is  the  surrounding  community 
supportive  and  co-opOTdve? 

•  Arc  the  site  users  supportive  of  their 
ndghboms’ 

•  What  resources  arc  there  in  the 


immediate  community  which  could' 
improve  life?  -  - 

•  How  could  people  on  this  site 
enhance  their  surrounding  area? 


•  Is  ttilderacss  given  a  place  here? 

•  Is  there  room  for  more  of  it? 


•  Are  finandal  resources  adequate? 

•  Whar  external  sources  of  trade  skills 
and  funding  could  help? 

•  Could  new'  smicturcs  be  developed  to 
make  things  work  better? 

•  VVTicic  am  I  short  of  knowledge  in 
answering  these  questions? 

•  How’  can  1  Icam  more? 

•  Is  what  1  am  suggesting  the  least  level 
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of  intervention  needed  to  achieve  the 
stated  aims? 

•  Is  it  practicable  to  implement  my 
suggestions? 

•  Can  the  sj'stcm  be  maintained  once 
changed  in  the  way  I  suggest? 


Commit 


lent  to  Succeed 


only  you  will  bmow  what  the  right  thing 
Ls  for  j'ou.  It  can  be  simple  or  complex, 
quickly  over,  or  lasting  your  lifetime. 
What  will  it  be?  ‘Reduce  my  energy 
consumption  by  20  per  cent  in  the  next 
three  months*?  ‘Grow  half  my  owm  food 
next  year*?  ‘Organise  a  street  party*? 
‘Green  the  planet’?  It’s  your  choica 


Debate  rarely  changes  the  world  for  the 
better.  Considcied  action  may  do  so. 
The  changes  needed  to  rescue  our  planet 
feom  environmental  destruedon  are 
within  the  capability  of  ordinar)'  people. 
They  only  require  us  to  make  the 
commitment  to  succeed.  Anyone  can 
take  responsibility  for  sliaping  the 
future.  All  we  need  to  do  is  define  an  area 
we  want  to  tackle,  and  dedde  that  that’s 
our  goal.  Remarkable  things  can  be 
achieved. 


Where  Next? 

There  is  little  point  in  spending  your  life 
trying  to  persuade  other  p>cople  they  are 
wrong.  If  there  is  a  better  way  of  doing 
things,  and  you  know  what  it  is,  then  do 
it.  If  it  really  is  better,  then  other  people 
will  be  pleasantly  surprised,  and  will 
want  to  cry'  it  too. 

What  would  you  like  to  change  for  the 
better  in  the  w'orld?  Pick  things  which 
arc  within  your  capabilidcs.  Make  a 
commitment  that  this  is  your  goal.  Then 
do  it.  It  need  only  be  one  thing,  and 


Adding  to  Permaculture 

It  is  dpen  to  anyone  to  add  to  the  store 
of  knowledge  w'hich  we  name  Perma- 
ailtuie.  There  is  no  controlling  bureau¬ 
cracy.  The  name  describes  a  process,  and 
that  process  w'ill  be  diflferent  at  different 
times  and  in  diferent  cultures. 

Feel  fiee  to  make  your  own  contribu¬ 
tion  to  spreading  the  idea.  Forests,  our 
nacuiai  model,  are  delightfully  anarchic 
in  the  way  in  which  thej'  blossom, 
mature,  die  back  and  invade  and  rein- 
vadc  themselves  and  their  perimeters 
with  life  in  ail  its  forms.  Permaculture 
should  be  alive,  and  if  it  didn  ’t  grow  and 
change  under  your  touch,  it  would  not 
be  a  durable  offering. 


Useful  Contacts 


The  way  forward  is  often  not  alone.  It 
often  means  gathering  more  information 
before  proceeding  with  an  idea,  or 
finding  fellow  travellers  to  make  the 


journey  pleasanter.  Making  your  own 
list  of  uscfttli  contacts  can  be  a  good 
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experience.  TKc  list  g^ven  at  the  back  of 
this  book  is  a  small  one,  which  hopdullv 
gives  some  starting  points.  I  hope  that 
this  book  has  gjven  you  some  answers. 
I  am  sure  it  will  have  raisecl  many 


— — — —  ENDPIECE 

questions.  To  the  reader  that  has  made 
It  this  fer  I  give  my  thanks  for  their 
attention,  and  wish  them  well  in  their 
future  part  in  the  voyage  of  Planet  Earth. 


APPENDIX;  SPECIES  LISTS 


Biological  solutions  to  human  needs 
require  us  to  develop  our  understanding 
of  the  needs  and  uses  of  available  species. 
Species  knowledge  is  a  pleasurable  and 
necessary  way  of  deepening*  our  contact 
with  nature,  and  of  understanding  how 
to  increase  biomass  whilst  getting  what 
we  w'ant  in  Ufc.  Species  variety  gjwcs  an 
inkling  of  the  staggering  coraplcxitj'  of 
life  on  Earth. 

Botanical  Names 

Plants,  bv  convention,  have  Latin 

M 

names.  You  don’t  have  to  be  a  Larin 
scholar  to  use  them.  Common  names 
arc  open  to  confusion  so  the 
international  standards  for  biolo^cal 
names  allow  us  to  he  specific  without 
fear  of  misunderstanding. 

The  base  level  of  this  naming  sj^stem  is 
the  species  witli  at  least  two  parts  to  its 
name.  First  is  the  ‘generic  name’, 
indicating  to  wliich  ‘genus’  (or  group) 
the  plant  belongs  Second  is  the  ‘specific 
epithet’.  Ijtin  names  arc  normally 
written  in  italics  or  underlined,  with  a 
capital  letter  to  start  the  generic  name, 
and  the  rest  of  the  name  in  small  letters. 
So  SaUx  alba  is  ttic  white  willow.  Here 
the  l^iin  is  a  imn.'.lation  of  ilic  common 


name.  Sometimes  this  may  not  be  so, 
and  the  names  may  have  little  relation, 
so  Carptntis  betitUis  is  the  hornbeam. 
Here  the  Latin  betttltts  indicates  that  the 
leaves  are  ‘bccch-likc’,  fiom  the  Latin  for 
beech,  bettila.  After  a  while  you  notice 
femUiar  specific  epithets,  such  as 
varu^ta,  meaning  variegated,  or  two- 
colourcd. 

Sometimes  then:  is  a  third  name, 
which  indicates  a  sub-species,  so  Pyrus 
salkiJolUt  penduh  is  a  weeping  willow- 
leaved  pear.  This  is  a  sub-species  of  the 
willow-leaved  pear.  Some  plants  arc 
‘cultirars’;  that  is,  they  arc  sub-spcdcs 
derived  bv  human  selection  and 
propagation.  So  ‘James  Grieve’  is  an 
apple  cultivar.  If  you  see  a  name  likt^ 
Colutm  X  media  (a  bladder  senna)  it 
indicates  that  the  plant  is  a  hybrid. 
Hybrids  arc  genetically  crossed  between 
two  plants  within  a  genus.  FI  hybrids  arc 
a  particularly  vigorous  bur  sterile  form  of 
hybrid  used  for  annual  crops.  Sometime 
you  see  ‘svn.’  which  means  that  the 
name  w  a  synonym,  indicating  that  the 
plant  wa.s  tbrmcrly  known  . 
name.  It  you  sec  Qwetvftt  spp.  it  indicates 
that  tile  plant  is  being  spoken  about  in 
a  gcnml  \ray  to  include  various  .species. 
here  ‘1  he  oaks’.  Sometimes  the  authority’ 
is  quoted,  so  rburas  uttedo  (L)  means 
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that  the  strawberry  trcc^was  so  named  by 
Linnaeus,  the  founding  hither  of 
botanical  nomenclature.  Less  well- 
known  audioridcs  are  ivrittcn  in  full. 

Genera  arc  themselves  subdi\Tsions  of 
‘families’,  so  when  you  see  Colutea  x 
media  (Le^minosae)  it  is  telling  you  that 
bladder  senna  is  a  member  of  the  pea 
femily,  or  ^the  legumes’. 

Aiiimai  names  arc  made  on  a  similar 
basis.  The  ‘kingdoms’  of  plants, 
ahimalsf  1^^,  bacteria  and  .dn^cHicllcd 
creatures  overlap.  J^ch  ‘kingdom’ 
breaks  down  into  elates,  each  class  into 
hunihes,  each  himily  into  genera,  and 
then  genera  into  species.  An  intimate 
understanding  of  this  is  not  necessary'  to 
be  a  successful  grcm'cr. 

All  spcdcs  here  arc  economically 
useful’.  A  fuller  list  by  the  author  is 
available  horn  Ecologic  Books  (address 
in  back  of  book). 


—  - 

c. 

Species  Lists:  Trees 

Irccs  are  a  great  asset  in  any  landscape, 
adding  a  vertical  dimension,  increasing 
the  water  cycle,  mining  nutrients,  ^ving 
us  timber  and  other  tree  crops:  useful 
saps,  barks,  nuts  and  flowers?  They'  are 
home  to  many  species  of  wildlife,  and  so 
fonn  a  vital  function  in  the  food  chain. 
Bccau.se  of  all  tiicsc  uses,  trees  have 
strong  cultural  a.ssociarions  for  people, 
ibeing  revered  in  all  indigenous  ^deties. 

Careful  selection  is  needed  to  make  the 
crop  as  bountiful  as  possible;  The 
following  list  is  the  most  common  trees 
which  will  do  well  in  cool  climateSi  They 
arc  nor  all  equally  hardy,  and  some  are 
fussy'  about  types  of  soil  they  prefer. 

Trees  arc  either  deciduous  (dropping 
their  leaves  in  winter  rime)  or  evergreen 
(keeping  continuous  leaf-cover  which 
they  replace  on  an  ongping  basts) .  Most 


Key  to  uuge: 

A  =  Animal  fodder 

C  =  Soil  conditioner  (green  manure,  legumes  etc.) 
E  =  Edible  leaves 
F  =  Fibre  crop 
H  ==  Hedging  species  ^ 

I  =  Edible  inflorescence  (flowers) 

M  -  Medidnal 
N  =  Edible  nufsffrult 
P  =  Pioneer 
R  =  Edible  root 
S  =  Edible  sap 
T  =  Timber"  crop  OafiC  wood) 

W  =  Wood  crop  (small  wood) 

X  =  Raisoftous  in  whole  or  part. 


evergreens  arc  conifers  (conc-bearingj, 
although  there  are  exceptions  like  holly 
and  holm  oak.  A  finv  conifers  arc 
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dcaduous  -  the  larches  and  the  dawn 
redwood. 


THmj  species  native  to  Britain,  Ireland 


and  continental  Europe 


European  silver  fir 
Field  maple 
Sycamore 

Commori  horse  chMtnut 

Common  alder 

Silver  birch 

Bea  tree 

Hornbeam 

Sweet  chestnut 

Haael 

Hawthorn 

Quints 

Spindle  tree 

Beech 

Alder  buckthorn 

Ash 

Holly 

Engitsh  walnut 
Juniper 

Common  laburnum 
European  larch 
Bay 

Crab  apple 
f'Jorway  spruce 
Corsican  pine 
Scots  pine 
London  plane 


Wild  cherry 
Cherry  plum 
Damson 
Blackthorn 
Wild  pear 


^ies  albo 

TW 

A£er  compestre 

HW 

Asr  pseudop/otonus 

Aesculus  hippocastanum 

A.N,W 

Alnus  gfut/nose 

ACW 

Betulo  pendula 

PS.TW. 

Oirogano  arboresce/is 

C,W 

Corpinus  betulus 

WJ 

Castanea  satna 

AjN.TW 

Cpry/us  aveUana 

A.H.N.FW 

Crataegus  mono^na 

e,h,n.fw 

Cydoma  obfongc 

N.W 

Euonymus  eiiropoeus 

W 

ftjgus  sylvot/eo 

A.E,H,N,T>/ 

Franguto  alnus 

W 

Frwonus  excelsior 

A.N.TVV 

Ilex  aquffblium 

H.W 

Jugtans  r^a 

L  «A.E.N.TW 
•  N.P 

ijuniperus  communfs 

Labumam  oncrgymldes 

C.H.RWX 

Larue  decidua 

VN 

Lflu/us  nopi/is 

E.H 

Mofus  syiwestfis 

H.N.W 

Picea  ables 

E.W 

Pi’nus  ni^a  vat  minti/rvi 

TW 

Pinus  syhast/is 

TW 

Piatanus  x  hrsponica 

TW 

alba 

1^ 

Pn/nus  ovium 

N.TW 

■ 

Pninus  cerosr/ero 

H.NW 

Prunus  dornesDco 

H.N.W 

Prunus  spmosa 

H.N.W 

Pynjs  communts 

A.NXW 
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Oaks 

Quercus  spp 

A,N5,TW 

Willows, 

Sotrx  spp 

A.H.FW 

Elder 

Scmbucus  nigro 

A,H,LN;P 

Whitebeam 

Sofbus  ana 

A.N.TJA/ 

Rowan 

Sorbus  aucuparia 

A.H,N.PTW 

Yew 

Taxus  txKcata 

H,WX 

Common  Lime 

Ttlia  X  europoea 

A.I.TW 

Elrfis 

Ulmus  spp 

A.TW 

Guelder  Rose 

Viburnum  opulus 

A.N.W 

Some  other  tree  species  native  to  North  Ameria 

Grand  fir 

Abies  ffiandis 

TW 

Noble  fir 

Abies  procero 

TW 

Maples 

Acer  spp 

sm 

Snowy  mespil 

Amdonchier,  /news 

A,H,N.W 

Kickories 

Carya  spp 

A.NTW 

Indian  bean  tree 

Cqtalpa  bignonioldes 

A.IW 

Hackberry 

Ceitis  ocddentdiis 

A,N,W 

Lawson  cypress 

Chamoecyparii  iawsoniana 

H 

wfsm 

Yellow  wood 

Qadmstis  luteo 

TW 

Leyland  cypress 

X  C^ressocyparis  kylondii 

H 

Monterey  cypress 

Cupressus  macnxarpa 

HW 

Ftersimmon 

Diospyros  virgloiOndi 

A.NW 

Honey  locust 

Gleditsia  tnacanthos 

A,NW 

Kentucky  coFfee  tree 

Gymnodddus  dioica 

NW 

Butternut 

jugfans  anereo 

A.N.TW 

Black  walnut 

Juglans  nigra 

A.HTW 

Tulip  tree 

Uriodendrvn  wlipfero 

TW 

Ironwood 

Ostrya  vitginidna 

TW 

Sitka  spruce 

"Pfcecf  sitchensis 

TW 

Lodgepote  pine 

Pinus  cdhwrUi  vor  iodfafia 

TW 

Cottortwood 

Piopulus  delwides 

W 

Douglas  fir 

PscaidOGugo  rnenziesii 

-  'TW 

Black  locust 

Fabinia  pseudoazacto 

cw 

California  bigwood 

Sequoiodendron  g^nicyrn 

TW 

While  cedar 

Tiiuja  occidenlaln 

HW 

Hemlocks 

'&aga  spp 

TW 
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Monkey  puzzle 

Cedars 

Gums 

Fig 

Maidenhair  tree 
Dawn  redwood 
Mulberry 

Raoul  (Southern  beech) 

Apricot 

Almond 

Reach 


Araucaria  graucono 
Cedrus  ^ 

Eucalyptus  sp^ 

Ficus  carka* 

Ginkgo  biloba 

Metaxquoia  glyptostroboides 
A/lorus  spp 

Notho/bgus  pmcero 

Frunus  orm&iiaca* 

Pninus  dufcus* 

Frunus  persjco* 


N.D/v 

M. RW 
N 

W 

VN 

A.N.W 

jy/ 

N. W 
N.W 
N.W 


Species  Lists:  Wild  Perennials  and  Annuals 

Wild  plants  arc  a  largely  untapped  food  source. 

Green  herbs  arc  largply  ^ble;  however,  as  with  any  wild  pthering,  there’s  always 
the  risk  of  eating  something  ^isonous.  Umbels  arc  particulariy  hard  to  tell  apart, 
and  have  some  of  the  most  poisonous  plants  as  members  of  the  fiimily.  Do  not  cat 
anything  unless  you  arc  sure  of  its  identicy.  The  rcspoiisibilitv  for  eectinE  this  richt 


alone.  Learn  witli  a 

knowledgeable  companion 

for  best  results. 

Shrubs 

Barberry 

Berber/s  vuijgor^ 

H.N 

Japanese  quince 

Choenpma'es  japoritca 

HN 

Dogwood 

Cpmus  sanguinea 

H,W 

Cfowberry 

Ewpetfum  n/grum 

N 

Oregon  grape 

Mahonio  aquifbfium 

A,KN 

Bog  myrtle 

Myriai  gofe 

ce.p 

Currants 

Rtbes  spp 

H.N 

Gooseberry 

Ribes  UVD  empo 

H.N 

Rose 

Rdso  spp 

A,H.1,N.P 

Raspberry 

Ritbuskiaeus 

Broom 

SarMhomnus  scspa/ius 

AjCHliP 

Spanish  broom 

Spofwm  pKtum 

G.KX 

AJC.HXP 

Gofse 

Ulsx  eo/Ppoeut 
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Amencan  blueberry 

Vaccinium  angusu/b/ium 

N 

American  crahberjy 

'\47cc(n(um  \macrocarpan 

N 

Bilberry 

Vacdntum  myitiSs 

N 

Cllmben 

Siberian  Kiwi  fruit 

Actinidia  arguta 

N 

Ivy, 

Hedera  hdix 

A 

Hop 

Humulus  lupulus 

E.I.M 

Bladcberry 

Rubus  fruUcosus 

E,H 

Herbs 

Yarrow 

Achillea  millelbllum 

E.M 

(Ground  elder 

Aegopodium  podagrana 

E.P* 

Garlic  mustard 

Alllaria  petiolata 

E 

Ramsons 

Mium  ursinum 

E.R 

Dill 

Anethum  graveolens 

E.I<N 

Chervil 

Anthrtsais  cerefalium 

E 

Horseradish 

Armohda  rusticana 

E.R 

Burdock 

Arctium  minus 

E.R 

Tarragon 

Artemisia  dracunculus 

E 

Orache 

AcrSplex  patula 

E 

’vVinter  cress 

Barbarea  vul^jns 

E 

Oats^ 

■Beliis  peisnnis 

I 

Borage 

Borago 'Officinalis 

A.E.I.M 

Rape 

Bhbssca  napus 

E.R 

Hairy  bittepcress 

Cardamine  hirsute 

E 

Chamomile 

Chamaemdum  habile 

l,M 

Fat*hen 

Oienopodiurn  album 

E,P 

Chicoryi 

Chicohum  intibus 

R 

Fennel 

foeniculum  vulgore 

E.N 

Wild  strawberry 

fregdnd  vesta 

HP 

Dead  nettle 

Lamium  $pp 

E.l 

Lovage 

Ligusticum  scot/cum 

E 

Mallow 

Maiva  syiifesiris 

E.I.N 

Balm 

Mdissa  officinalis 

E.I 

Mints 

Mentha  spp 

E 

Sweet  cicely 

Myrrhis  odorata 

E,R 

Evening  primrose 

Oenothero  eryihrasepoto 

A,EJ,M 
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Marjoram 

Origanum  vulgar^ 

E.l 

Wood  sorrel 

Omiis  acetoseih 

AE 

Salad  bumet 

Potenum  sanguisorbum 

E 

Primrose 

PrimuJo  vulgaris 

E,l 

Rosemary 

Posmon'nus  ofj^dnalis 

M 

Sorrel 

Rumex  ocetosd 

E 

Chickweed 

Stellona  media 

A.E 

Comfrey 

Symphytum  offianak 

AC.E.F.M 

Dandelion 

Taraxacum  o^dnale 

E,I,R,M 

Wild  Thyme 

Thymus  dnjcel 

E.j 

Salsify 

Tragoppgon  porn/b/iijs 

R 

Red  clover 

Tiifolium  pretense 

AC.E,I 

Stinging  nettle 

Unica  dioka 

C.E.F 

Cornsalad 

A: 

Valerionello  tocusta 

E 

Sweet  violet 

Viola  odoruto 

1 

In  some  countricsv'Uke  Britain,  it  is  technically  illegal  toipick  wild  plants  on  someone 
clsc’s  land  without  permission.  In  general,  digging  up  wild  plants  is  a  vet)'  bad  idea, 
unless  they're  something  which  is  extremely  common .  There  is  no  reason  why  you  can’t 
collect  seed  and  grow  on  all  these  useful  plants  in  your  own  plot  for  your  own  usage. 


Species  List:  Fungi 


Some  fung^  are  acutely  poisonous,  so  no^ne  should  ^  mushroom  gath^g  t^ithout 
knowing  what  thcy*rc  doing.  Use  a  proper  illustrated  guide,  and  preferably  Icam 
alongside  an  experienced  person.  Remember;  if  in  doubt,  don't  cat! 


Field  mushroom 

Agarkus  campesira 

£ 

Honey  fungus 

ArTnlllaridb  melleo 

E 

Cep 

Boletus  edufis 

£ 

Chanterelle 

Canthardlus  dbahusi 

£ 

Shaggy  inkcap 

CE^dnus  comdtus 

£ 

Horn  of  Plenty 

Croterellus  comucopoldes 

E 

Beehteak  fungus 

Fswiina  hepatica 

£ 

Giant  puffball 

Um^rmannia  gEonteo 

£ 

l^rasol  mushroom 

Lepiota  procera 

E 

Reid  biev/it 

iepism  soevo 

E 

Morel 

/VJorcfidte  escutedtfl 

E 

Oyster  mushroom 

Pfcurotsis  ostreotus 

E 
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Species  List;  Dom^tic  Plant  Crops 


Ontons^gariic/chives 

Allrum  spp 

Angelica 

Angelica  archangelica 

Celery/celeriac 

Apium  spp 

Asparagus 

Asparagus  officinale 

Oats 

Avena  sotivo 

Bamboo  shoots 

fiombuso  spp 

Beets 

Beta  vulgaris  spp 

Mustard 

Bfassiea  alba 

Pak  choi 

Brassica  spp 

Turnip 

Brossica  spp 

Kale 

Brossfca  spp 

Cauliflower 

Brassica  spp 

Cabbage 

Brassica  o/erocM  spp 

Brussels  sprouts 

flrasico  oteracea  gemmi/fero 

Marigold 

Calendula  offtdndis 

Sweet  pepper 

Capskum  annuum 

Chicory 

Cichorium  int^us  var  fsliosum 

Winter  purslane 

Oaytonia  perjblKTlo 

Coriander 

Conondrum  sapvum 

Cucumber 

Cucurrils  sotivus 

Marrow/squash 

Cucurbrio  spp 

Globe  artichoke 

Cynara  scolymus 

Carrot 

Daucus  carota 

Buckwheat 

fagopyrum  spp 

Rorence  fennel 

Foeniculum  vulgare  var  azoncum 

jerusalem  artichoke 

hielidnthus  wberosus 

Barley 

Hordeum  dlstichon 

Lettuces 

laauca  spp 

Garden  cress 

beptdium  sativum 

Tomato 

i^copersf&n  esculenta 

Medkpgo  sotrvQ 

Parsnip 

flast/noco  sacjva 

fersley 

Petmsellnum  crispum  ssp 

Beans 

Phaseolus  spp 

ffeas 

Pisum  sativum 

Purslane 

Ronuteco  oteracea 
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Radrsh 
Rhubarb 
Rye 
Aubergine 
fbtato 
Spjr>ach 

New  Zealand  spinach 
iNasturtium 
Fenugreek 
Wheals 
.Broad  beans 
Sweet  com 
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Rophnnus  sodVo  ssp 
Rheum  rhobaibarum 
Secofe  cereo/e 
Sc^num  metongeno 
Sotanum  tuberosum 
^inoceo  oterflcefl 
J&rogonia  tetrogonio/des 
Trofieolum  majus 
Trigpnello  /oenum^aecum 
Iht/cum  spp 
Mci’o  ^bo 
^sa  mays 


Species  List:  Legumes  for  Use  in  Temperate  Climates 


Reanut* 

^/flchis  hyppgoe 

f^a  Tree 

Goragond  wscoso 

Bladder  Senna 

Colutea  arborexeps 

Crotolaria  (US) 

Qxnotana  ssp 

Brooms 

Cytjsus 

Lablab  (US) 

Oolichos  fobiab 

Goats  Rue 

Gat^  ^cffidnoh 

Brooms  &  greenweeds 

Cwisto 

Honey  Locust  (US) 

Gleditsrd  tniKonihos 

Soy  Bean 

G/jcme  ma)(Jsyn  Soya  max) 

Licorice 

G^cyrtbizo  lepidota 

Pigweed  (US) 

Hoffiwnsegio  densiflora 

Indigo 

/ndigpl^rc  heierantho 

Laburnums 

Inbumum  ssp 

Fteas  6  vetchlings 

Ldthynjs  ssp 

Oesmodium  (US) 

Cjsspedezo  peeler 

Birdsfoot  trefoils 

Laws  ssp 

Lupines 

Lupihusssp 

Medicks  &  lucerne 

A^edfcogo  ssp 

Meltlots 

Ale/f  lotus  sap 

*  not  stand  hard  frost, 

cart  be  grown  w  amuai  or  gteenhouse 

(US)  Rceommended  fcr  curtain  conditions «  US.  pane 

A.I 


A3 

A.N 

R 


X 

N 


A 

M 


f»:j 


% 
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ReslHarrows 

Ononis  ssp 

Bind's  Foots 

Omhhopus  ssp 

Milk  Vfetches 

Oxytropfs  ssp 

A 

Runner  &  dwarf  beans 

Phaseolus  ssp 

N 

Field  Bean  (US) 

P/sum  fln«ns/s 

A,N 

Garden  Rea 

Pisum  sot/vum 

N 

Black  locust  (US) 

Robinto  pseudoacada 

Colorado  River  Hemp  (US] 

1  Sesbonio  macrocarpo 

Spanish  Broom 

Spartium  pnceum 

X 

Vfelvel  Bean  (US) 

St/zohbium  deenngionum 

Aspara^SiPea 

Tetrogcuiotobus  purpuras 

N 

Thermopsis  (US) 

Th&mopsis  grodfty 

Trefoils  &  clovers 

Tnfblium  ssp 

A.1 

Fenugreek 

Tngpnella  fbenum-gmecum 

E 

Gorses 

Ulex  ssp 

A.I 

Vfetches  &  tares 

Vida  ssp 

A.N 

Broad  Bean 

Vida  faba 

A.N 

Wisterias 

Wsterio  ssp 

Freshwater  Fish 


Common  brearh 

Abramis  broma 

Best  Habitat 

Bottom  feeder 

Eel 

Anguilla  anguilla 

Bottom  feeder 

Crayfish 

Au^ropotamobjus  pol/ipes 

Chalky  bottoms 

Cruaan  carp 

Carasslus  carassius 

Swampy  lakes 

Ojmmon  carp 

Qprinus  carpio 

Bottom  feeder 

Pike 

Esax  ludus 

Open  water 

Ghub 

ieucrscus  cephoJus 

Swift  rivers 

Dace 

Lsucisciis  leuciscus 

Swift  rivers 

Signal  orayfish 

ftacfl&stdo/s  icfliusculus 

Chalky  bottoms 

Pferch 

PsKa  puviatilis 

Mobile 

Rainbow  trout 

Salmo  gotrdnen 

streams 

Salmon 

Salma  solar 

Fast  rivers 

Trout 

Salmo  tajtto 

Fast  streams 

Rudd 

Scardinius  efythrophthfltofjiusi  ■ 

Mid  8o  surface 

Tench 

Tines  pneo 

Slow  water 
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P«ch,  brown  >nd  pike  ar.  p„:damry  of  other  fch.  Some  other  fch  wem 

such  ^es,  larvae,  beedes,  worms  «d  so  on.  The  appmpdate  spedes  for  building 
a  self-governing  water  ecosystem  wUl  depend  on  the  locality  and  the  stockine  of  th! 


water. 


See  references  in  the  boo^t  for  lists  of  water  plants  and  sheUfish. 


Salt  Water  Fish 

Whales  . and  dolphins  (which  are  mammals,  not  fish)  have  high  economic  value.  Wc 
could  also  say  that  one  of  the  commitments  we  make  to  restoring  wilderness  b  for 
no-one  on  planet  Earth  ever  to  make  economic  use  of  a  whale  or  dolphin  ag»in 


Herring 

Oupea  harengus 

Conger  eel 

Conger  conger 

Bass 

Dfcencrorchus  labrox 

Cod 

Godus  morhuo 

Halibut 

Hippoglosus  hippogto^s 

Haddock 

Melanogrammus  aegt^nus 

Whiting 

Merldnguis  merfonguis 

Lemon  sole 

A^lcrostomus  kitt 

Common  octopus 

Octopus  vu/gons 

Plaice 

P/euronectes  p/otesso 

Skate 

Raja  batis 

Mackerel 

Scomber  xombrus 

Species  Lists:  Wild  Stock 

The  following  animals,  wild  in  temperate  areas  could  be  said  to  have  economic  uses. 


Deer 

Elk 

Alces  ofces 

Roe  deer 

Copfsofus  copreo/us 

Fallow  deer 

C&vus  dema 

Red  deer 

Cervus  ^pfjus 

Sika  deer 

Cetvus  fjippwi 
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Chinese  water  deer 

Hydnspotes  inerm/s 

Mtintjac 

Aluntiocus  reeves/ 

Reindeer 

fSjngi^r  tamndus 

Other  large  mammal: 

Bison 

Bison  bonosus 

Wild  cattle 

Bos  bows 

Wild  goat 

Capra  aegdgros 

Wild  boar 

5us  scroll 

Smoltef  mammals:. 

Hedgehog 

Ennoceus  europoeus 

Brcjwn  hare 

tepus  coperts/s 

Rabbit 

OrycloiSgus  cuniculus 

Amphibians: 

Edible  frog 

Pana  esculenta 

Common  toad 

Bufo  biifo 

Birds:  rhc  following, wild  birds  arc  considered  edible  In  dmes  past  a  much  wider 

range  of  fowl  have  bccnrcatcn  (c.g.  the  rook. 

Cmw This  doesn’t  givc,  you 

the  right  to  go  and  shoot  all  you  see  for  the  por^  since  wiidlifo  Is  generally  protected 

by  law.  It  docs,  however,  give  an  indication  of'^thc  diversity  of  fowl  which  can  be 

stocked  into  the  countr}'sidc  as  seliPforaging  food. 

Many  other  species  liavc  edible  cg^,  but 

again  there  are  laws  protecting  most  of 

these  bom  collection. 

Red  legged  partridge 

A/ectflns  rufa 

Duck 

Anas  p/otyrhynchos 

Goose 

Anser  onser 

Stock  -dove 

Cdlumba  oenas 

Wood-pigeon 

Columba  palumbus 

Quail 

Coiumbi  coturhix 

Snipe 

Goflfnoffj  gqllinogo 

Red  grouse 

Lagqpus  lagopus 

Ptarmigan 

Lagopos  mutus 

Black  grouse 

Lyrurvs  teinx 

Partridge 

Pirdifc  perdix 

Pheasant 

Phasianus  cokhicus 

Waodcock 

Scoioptzx  mst/a)lo 

Doves 

StrepMpe/io  spp' 

Capercaillie 

fetfoo  urcigoflus 
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Birds; 

Ducks 
Geese 
Guinea  fowl 
Hens 
Rsacocks 


Ffsfi; 

Carp 

Channel  catfish 
Gr^sh 
Rainbow  trout 
Salmon 
Trout 


^/mols; 

Bison/buffelo 

Cattle 

Deeff 

Edible  frc^s 

Goats 

Guinea  pip 

Horses 

Uamas 

Pigs 

Rabbits 


Reindeer 

Sheep 


tt 
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‘  Pleas^buy  Uiis  book ...  use  its 


r  T  ,  ,  *  4  Ics  m  your  everydav  life 

1  each  yonr  cniidfe^ ...  the  wisdom  it  contains.’ 

DAVID  BELLAMY  in  Uie  Prejaa. 

What  is  Permaculture?  Pcrtnaculturc  is  a  way  of  life,  li  shows  us  how  to  make 

ihc  most  of  our  resources  by  minimising  waste  and  maximising  potential.  Bui  living 

ecologically  doesn't  mean  giving  everything  up.  It  means  relearning  the  value  lof 
nature^  to  understand  new  ways  of  being  wealthy. 

Each  ol‘ us  can  conscioiJsly  design  alijcsiyle  which  is  highly  productive,  .wthpui 
causing  environmental  damage.  This  bodk  shows  us  How  to  meet  our  basic  needs 
'and  still  leave  Lite  Earth  richer  than  wc  found  It. 

Peimaculturc  methods  caii  be  applied  now.  Whether  you  are  doing  the  shopping, 
looking  ailcr  the  kids,  going  to  work  or  building  your  own  home;  whatever  your  age, 
whatever  your  abilities  —  Permaculture  soludons  arc  relc\'ant  to  the  way  we  live 

today. 

Accessible,  informauve  and  packed  with  pracdcal* advice,  Tlw  Permaculiure  1%!  is  the 
cnviforimcntally  efTicient  way.  This  is«an  indispensable  guide  fordiose  willing  to 
move  aw'ay  from  the  consumcrisi  lifestyle,  and  to  live  by  more  endufing  values. 

BUI  Mollison,  ecologist  and  pioneer  of  Permaculture,  has  wclcbmcd  ‘this  major 
work’  as  amccessar)'  tool  for  successful  planeL-rcpair.  Permaculture  is  not  about 
getring  away  from  it  all  -  iPs  about  taking  control  ol  our  lives,  our  indnidual  needs, 

and  our  common  future. 


Permaculture  as  a  concept  and  a  practice  may  have  come  iro  ^ 

Under  but  it  is  a  philosophy  with.global  iinpUcations  and  Graham  BeU, 

as  this  volume  reveMs,  is  one  of  its  leading  philosophers  a 

WES  JACKSON,  Pi'csidenl  of  the  Land  Insnui 

and  author  of. tllafs  of  Vnlmoi  Slam 


< 

m 


i 


practitioners 


Front  cover  Iflustralion  by 
David  Caltrn 

sEiF^symciENcv 

UlilHD  KVXjOOM 
Ui^SISiX) 

AUSIRAUA  ££2  95  InsammsJulsJi 
CANADA  $17.95 


ISBN  0.  7225  2568'0 


^Oxfafn 


